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HOISTING HEAVY LOADS 
WITH 

ELECTRIC MAGNETS 

MANUFACTURING CEMENT 

A 

REMARKABLE INDUSTRY 



LIFE-SAVING KITES 
AND 

HOW TO MAKE THEM 

SIGNING BANK CHECKS 
BY 

WIRE 1,000 MILES AWAY 




too MT ile £ an Hour 
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Machinery and Supplies trom the St - Lonis World>s Fa * 



Hie Chicago House Wreck injE CompAny btmirlit the complete LOUISIANA PURCHASE ftXPOAI- 
TION, which ectst over Fifty Million. Dollars to construct, Here is tin opportunity for you to 
parchlMi supplies of every kind, at extremely low prices. 

AVe are the iaraeiH Machint ^ Deulcra on earth. Our plan.* cover* 25 acres, and we am in it pewd-mn *1 nil time* la fcnpply any. 
thin*- ni'njyd in tbo Mio-hlacry «r titoueHlI lint 1 . 



HXECTTKK AI. APPARATUS, 

A Million DollilV-i' worth of 

rli;i t i-l-i:Ll, goud 13 * Lii l ^ T 

Rubber Covcn-il Wire In el kcs 
from No. IT ta oOn.iHJU C. AL 
Weatherproof Wirt-, sizes No. 
M to Nm 2 - 0 . 

SI o w Burning W m t hrr proof 
Wire, m to) fin* i, m hi C. M 
ftriiil Covered Cables, all vi.Il- 
ugos and sIeps, 

m^uoo used Ineanti'Pseont 
Lamps, iJi-at'th'Bl fur furihor 
service, vaeli 5 Ke, 

2ihi,inm m-w liinindustfr-til 
Lamps, Ui4* Voltage, s inndlr 
pmv.'i- 'In natural rotors, Amber. 
Grvim* Opal mill Ruby. 

Ill Ml, i ii in No, ni71 KeCeptaelts, 

Wrsilherpmof S tie kft ft. Knobs, 
Cleats 0 Mil tllintfyl mis of of I n r 
I to ms. Write for mir cnmplete 



MOTORS. 

,"h i Motors, muring fmrn 1 to 
4 o H. P. Tllesc Motors wore 
i«i'i| only lEnrJiijr Mu* lixpoel- 
1 1 fin Mini a re priietivully new; 
Voltnstw 1H i to 300. 

PIPE 

lfi.tn.H'u.Hi(i feet of Standard 
Black a i n I Gal vmii Eed Wrought 
Iron Pipe- at so Hydraulic Pipe. 
i.‘\tr,'i heavy ['tpe, steel riveted 
fiipe. spiral riveted pipe, con- 
verse Joint pipe, enst frnt) pipe, 
tile pipe mid pipe of every kind. 

vWiVks ami riTrixfi^. 

Thousands of them for sale, 
Ciod as new. Also fittings of 
eve ry kind. 

BOLTS, ROBS. LAG 
SCREWS* ETC. 

1.1 H 10 t rmyi Bolts, Rods, Lnf, r 
Screws, T lit nil nettles tuliI Wash- 
ers,. 



Ltf m h f;r \iv d nn lden g 
MATERIAL. 

iiib.tMiaOofi fi'et of iii "lily Sea- 
aimed Lumber from llu- Kx posi- 
tion. Also Sash* Doors, and 
Building Material of every kind. 
Send il.s your bills for our estft 
♦mute. We will save yen big 
ino i iej". 

i OS TK ACTOR S H SC PPUES. 

4,0t>0 Step! Shovels. 
otH' 1 Sf.eeE Picks, 

GOO Mat toe ks. Lanterns, Axes, 
ete. 

500 XV h ee I ba rrn w s r 

Thousands of nther Items? 
Furniture mid < Wire Equip* 
imut F Household Goods, Settees, 
Fire Extinguishers, Tanks, 
Safes. Plucs and Flag Poles* 
Roofing Material, and In fact 
anything mm imfact n n-ti. 
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CHICAGO HOUSE WRECKING CO*. West 35th and Iron Streets, Chicago 




EVERY MECHANIC WILL FIND THE 





Wrencn ana Thread Cutter 



IS DISPENSABLE IN THE SHOT, HOUSEHOLD. AUTO and on the FARM* 
HACK IP NUT SATISFAtTimV. Sent I'raimld nil receipt- of price* 



T *j E •j.f.nv This FRENCH Cap; a£ *hjt jo tut hcadilv ^np*ftENi 



MONET 



Frosted 
Metal 

STYLE A 

Non- 
Rusting 

75c. 

Mailed 

EfCEClALEV TOltCh£n£IJ CAdfiDhr STEEL Ar^C WfjH* MAN ‘.H il- f'ltOUCTEC. Gy Qy* &UARAMfEE. 

Indispeusal.diifor removing "NEVEllSLI F” and “ROliVK’' 1 CALKS, Length & Inches, firips from hi Inch to 1^4 indi 
diameters. Furnished for pump rod, earn age httit. English, ftoreitm and Wltftworrh threads. 

Speeiul prltea In i|iianllty InlH U> dealers, Jobbers stiitl tt^ents 




Quadruple 

Nickel 

STYLE 8 

Never 

Rust 

$1.00 

Hailed 
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POCKET CATALOGUE ™ 1905 



A Little Volume 
that tells of 

100 

New Tools 



Besides a great many 
older ones 



j— «» f-k j—* FOR THE ASKING. YOU'LL WONDER HOW 

M 1^ f-* I— < YOU EVER GOT ALONG WITHOUT IT — 
K 1 V Ljrf *— * IF YOU ARE A MACHINIST OR A WORKER 

IN METAL. 

Handsomely Illustrated, and with full 
details. SEND FOR IT TO-DAY 

GOODELL-PRATT COMPANY, Greenfield, Mass.,U.S.A. 



4 “ 



GOO I1K LI -PRATT COMPANY 



TOOLS 



\ umber y 






GREEN PI E LD. M A S S. U 5 A 



Folds in Five Seconds 



THE FULTON FOLDING GO-CART 

Moat Modai n* Practical and Convenient Type of 
- Child ’& Carriag e . - 





fSLIifl) 



S TRONGLY made, 
beautifully fin- 
both sitting 
dining poai- 

, folds up like 

a poefcetbook /. 



The Price is 
Within the 
Reach 

of Everybody* 




Bald by dealers. (fa n^ral).?- If not on sals In yaur pity write. Send dealer's namt, WE WILL SEE TOC GET ONE, 

Fulton rianufacturing Co. ai N. Elfeabetb St., Chicago 





are the recognised standard for accuracy, work- 
manship, design and finish. Whether you use tools to earn your daily 
bread or for amusement and relaxation from a different vocation, it pay* 
to use GOOD tools* You ^et a better quality of bread and a good deal 
more pleasure* 

USE STARRETT TOOLS 

We make hundreds of different tools. Ours is the largest 
plantain the world where nothing but fine mechanical took are 
made* Ali these tools are fully described and illustrated in our 
Catalogue No. 17AF, which you may have by sending us 
your address* There is a good deal of valuable information 
in its 176 pages which it will pay anyone who uses tools 

to have* 

THE L. S. STARRETT COMPANY 

ATHOL. MASSn U. S. A* 
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3 MODERN MACHINERY 



FREE, 



To Those Accepting 
Our Very Liberal Offer 



DRAUGHTSMEN! TOOLMAKERS! MACHINISTS! ELECTRICIANS! 
PATTERNMAKERS! NOVICES! APPRENTICES! EVERYBODY! 

A New, end (Jon von tent Device for Tokina Measurements Is iho 

Wiet-GoetHe Combination 





The Scale Is graduated to 64th.H of an incli, 
The DroLiacLot hi deyruuu and numbered. 



Did it over occur to yen when called upon to perforin pome mechanical work to be confronted by 
almost insurmountable ell the ul tie# you did nut have handy the right kind of a tooL to take 

measurements? 

Is It practical fnr any man to carry n cumbersome lord cheat to take measure men Us? 

Suppose you could earn in your vphc pocket all in one instrument 
An Outside Caliper An InsErfe Caliper A Divider A Straight Edge An Angle Edge 

A Depth Gauge A Try Square A Center Square An Angle F retractor A Center Gituge 

and many cither Comb [nations too numerous to mention, but understood and uppreelated at once by 
all having tu deal with any kind of measurement#, 

i- now present a tool which will enable you to till .ill these requ 1 rumen 1 h and lake all measure- 
ments, within it« scope, accurately ami quickly. 

ft Is matin of superior Steel, carefully and thoroughly tested as to it# accuracy. 

It wilt be round to be a novel and valuable addition to the tool chest "f any mechanic. 

The practical men will find constant and novel Ir-vs for it under anv nnd all circumstances, 

li win enable one to solve all the different and difficult problem# which arise In the shop or else- 
where, 

It Ik so portable and convenient — being small enough for the pocket— that it can always be at 
Impel. 

The gauge l# male by flrst-class mechanics and no expense is spared to insure accuracy. We com- 
nn ms It as a finished and perfect tool for the various use# to which it can he put. 

The co in hi nation gauge Is enclosed fn a neat Irn theretle ease With nicUtl Irl minings, so as to h- 
conveniently carried m the porker, YOU TAN (JET ONE OF THESE INVAMARI-F, UAUGEd FREE 
IF YOU ACCEPT OUR OFFER. 

HERE IS THE SPECIAL OFFER, READ IT. 

Wu Want t€» incruriHt* the Subscription List to Our Monthly Journal, 



TIlC foundation of Civilisation nr-#tH on Invention# of new 1 ma- 
ch Incry. To keep abreast of mechanical progress Should be the 
aim of every intelligent ninn. Our publication keeps yoii Informed. and It is Written £0 all can under- 
stand It. ami the !>(■#[ illustrated of it* class. MODERN MACHINERY cost# SIM s year. AVo want 
Lo g( L you started reading this paper regularly, nnd therefore make you this offer. 

Send lih vonr subscription at once, enrlnslniz ft? (O ■- ncl we will mail you MODERN M AOhINKHY byctf month for two yctu-s 
and a WiEINGOETHK GOHft INATIO n GAUGE. FUEE. at one*. If not just bp represented, pend the mtuw right- hack Aod we 
will refund year in on uy, Don't delay accepting this rTopoBttion; write today. Remember, money back tomorrow if dlamttBfied. 

ModerA Machinery Publishing Co,, 1333 Security Bldg,, Chicago 

COUPON — 



MOlltfW MtCHINEfiV tt'&LISHIMj CO.. 1333 StiurMy Building Chlugo. 



D*ft 



H 

; ' Gi'nil«n)Pii:-F.np|(W(l find ^.((Jfnndiidi ptwfw* flenrl me MODERN MACHINERY for two years, and *Jho send moemo 

™ WIETtGOETH IH t’OJU 0 T NATION GA ITOF o» adst- rtl nedl Jn Pui’uLah MECMANrC* without fort tor cost to rid. It I* undent n™d 
that if I am difiaatlalk-d that 1 muy return the gauge nnd my money will be refunded. 



Bimnnmmnmimiin»nii»n»WHmiiiinimuiiiiiiiiiiiiiniiuiu 
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SIMPLE 

RELIABLE 

PRACTICAL 



No Electrician 
Needed to Install 
or Operate 



Large Outfits 
for Any Size Place. 
Launch or Yacht 




ALL OUR 

OUTFITS COM- 
. PLETE IN 
EVERY DETAIL 



Very Best 
Material 
Used 



Light all the Time 
as Every 
Outfit Includes a 
Storage Battery 



m 9. FLIGHT OUTFIT FOE MOUNTAIN aND SHORE 



COTTAGES OR SMALL HOMES, $450, EVERYTHING INCLUDED, OTHER SIZES TO $LS00 

THE OAB P GASOLINE OH STEAM ENGITTEB FUHITlBHtrC GIVE PLENTY Qt* POWER 
FOH SAWTNQ WOOJ3, PUMPIM& WATER* HEFHIGMiftATlON* IO:E MAIINQ, ETCJ* 

FOB INTERESTING AND VALUABLE PRINTED MATTER.* ADDRESS 

EitcMc Light Dept. RICHARDSON ENGINEERING CO.. Hartford Conn, 



UlllIHlimUUWlUHlUUlllUUUUlUUllUHVHllllHlUlimUUllUttliUmi 

If You Like “Pop.” Why Not Send it to a Friend 



FOR 


ONE YEAR? 


Cannot fail to please any mao and 
will please him for twelve months 


Fill in address and mail 

with One Dollar at our risk. 



POPULAR MECHANICS* Journal Building, Chicago 



Send your Magazine one year, commencing with the month of- — — — — 

NAME - — — — 

STREET— — — — — — — 

aTY — — — STATE — — — 

and notify party named above that the subscription has been paid for* and is seat with the compli- 



ments of 



Am 

! 



MORE MONEY 



SUCCESS SURE 



Investments. . . 



IF YOU HAVE A GOOD INVENTION 
BACKED BY A STRONG PATENT 
AND BUSINESS ABILITY. 



THE FIRST STEP 

If you have made art invention and contemplate applying for a patent, the first 
point is to learn whether your idea in new and patentable. Do not depend on the fact 
that you or your friends have never seen anything of the kind. Semi us a pencil 
drawing, showing plainly your Invention, and write out a description of it# con- 
st ruction a Ttd operations as well as you can. ff you bay© a models send It instead of the 
drawing. We will compare your sketch or model with ail patents issued in the United 
States for inventions resembling yours, and for inventions in which similar mechanical 
constructions or principles are used. If n patent is found for an invention exactly 
like or closely resembling your idea, we will send you a copy of &uch a patent. 
If nothing Is discovered to prevent getting a patent for your Invention wo will so 
advise you. 

The charge for this service, unless otherwise agreed upon by special arrangement, 
is five dollars Tlila examination is an important step In connection with every 
patent application and requires great care and skill. An Incompetent attorney may 
overlook u patent which closely resembles or completely anticipates your invention, or 
he may not know where to look. A dishonest attorney will purposely fall to find an 
anticipating patent in order thut he may get the fee for preparing the uppli cat lorn 
The inventor Is the loser in either case. 

— . _ WHAT A PATENT COSTS 

Opinion as to novelty and patentability of an Invention, After thorough cx3.mlna.tton 

of United States patents 5.00 

Preparing official drawing -one sheet .... .... 5 . 00 

Preparing Oath, Petition, Specification and Claims ........ ........ .......... .... J 5 . 00 

First Government Fee .... . . ,* .................................... 15-00 

, Prosecuting application for patent * * * * . 10 .00 

Total cost of application, first Government fee, official drawing, preparing all papers 

and prosecuting application in Patent Office. ............. .... ...... .... .... 45.00 

Within six months after the application baa been allowed, the Government charge a I 

final fee of..*. 20. 00 

Thus the total cost of a patent for a simple invention is 65 . 00 



Intricate inventions cost more to patent* but we will state the exact cost in 
advance in each case* We assist our clients in selling and promoting their patents 
without advance charges* 



POPULAR MECHANICS PATENT BUREAU 

Main Ofllee t Journal Building. Chicago, Illinois 

AwocitU Office*. WASHINGTON. 0. C. LONDON, BERLIN *mf other large cttlu. 
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Practical Books 

for Practical !Men«n 

SPANGENBERG'S ELECTRICAL ENGINEERING 



Sum* if th« Antbori 



TLt* booV ti te allv a terLbook of the St, Loui> 
School of Envlneflrlng, the entire meelmnlefti n n r* 
t] on exce jjt thflt p* rial n L ng V* the incommiv e, hurl 
b esn written by ProL E. Spitasopberg C E,, ihi 
SuuflTlntei den.li>! ihiitlnstlOitlQn,Bin"ftdufttem the 
Phop and work bench a* well ft* of the Unlv^rritj. 
Mr. Spatiesnfcorg baa beun ecain^iitlF eueceFHlui «a 
a teacher, bavin* enabled hundred* of meo io i>iws 
enlisfaotory pxniui nations for stationary and marine 
ftnvliifrert' lIceniiEft. 

Mr. E W. Pratt, author at the portion on Locomo- 
tive Engineering! i* m eater mechanic of One at the 
large rallroH.de, and has made the locotnollTe hta 

m? A lfertXrt»l T A, I. E. B„ Instructor in Practical 
Electrical Enginsartug at the St. Lmali School of En- 
gineering. la a Bnccemfnl electrical contractor who 
boa risen from the ranks, hating worked st dgmemo 
tender apd wlmae*; helper In hla younger oeii. 



6 f >5 Pa|£e-M 3 111 uri rati cm 



Written go Ton can Understand It A practical book 

for practical men. Intended especially for the use 
of Ste&nl httd Locomotive Engineers and Firtmen, 
Electrical Workers and others interested in Emm 
neeri ng. The work 3 h written in the form of l,035> 
Questions and Aniwers and given a complete 
course in Engi neeri ng, Stationary and Locomotive^ 
Compressed Air Refrigeration, Gaa and Gasoline 
Engines. Elevator?. Repairs and Electrical Engi* 
nee ring. 

Whmn &rd*rit\j£ U4* A.1tach*d Coupon 



Price 



$ 5.50 



SPANGENBERG'S Auwlrt rtlttlnrf to STEAM ENGINEERING 

This 192 page book is intended for beginners only and contains questions and answers 
regarding the fundamental principles of Steam Engineering, such as the followings 






i. What la steam? 

j. la there a differs nee between it*am and water 

vapor, . 

3 . What are the general qualities of steam? 

4 . la heat a body? . ‘ 

t What general qualities are due to a body? 
ft. Whet do you understand by the ward: 

eggregaic? * 

! Wh«t are the general qualities of heatP 
, Are we able to tra infer light Into heat? 

Y When Order thg Vm Attache d Coupen 



q. Would heat be developed py compression of 
aeriform bodies? 



io. Can you give me example* aha wing that 
mechanical motion came? sensible heat? 

ti. What do you understand by comb nation of 
a body? 

xi. What other causes of sensible heat do you 
know? f 

/ iju What is the unit of our length measure? 
Pftoo. 15 Ceriip, 



SPANGENBERG’S Practical Arithmetic: SELF TAUGHT 

vsk niirtt A slain easily understood manual, not Intended for children, bill for those who have not had the benefit 
^eSlFechSlS or who have foigottea what they knew of arithmetic. Does not require eKplanattons In wltr 
S SuflfflSSr Will enable the leamftr to make all necessary caku latum* and solve the problems required in 

industrial pursuits and trades, 

WHEW ORDERING USE COVPQN ATTACHED Price, 50 CenU 

SPECIAL OFFER: The above 3 boohs ffUSK} $4 0 ° 



YOUR- MONEY REFUNDED 

if Any of the above books are not all we claim for them 
and satisfactory in ever? way. As the edition is limited, 
kindly fill out and sand in the attached coupon to-day. 

If your purchase is hot perfectly satisfactory re- 
turn it within ten days at our. os pen » and get 
your money back. 
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FK02E.N CYLINDERS TO REPLACE 
WATER TO 60TH.ER OR CARRY ** 
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WE GUARANTEE MUttCT COOLING 
NO OVERHEATING 
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ABSOLUTELY FREE! 

Without Money Without Price 

READ! READ ! READ! 

We nm determined 
to secure 100.000 inert! 
users of our WONDER- 
FUL BLUING, nnd to 
do it im mod hit ely. Wo 
haw fully decided to 
make this unliuard of 
offer. Here it is: To 

sell onl v 18 packages of 
our WON DEMFUL 
BLUING ;l t 10c. a pack- 
age. When sold send 
m. the $1.80 you gut 
for the bluing and we 
will send vmi abso- 
lutely FREE THIS ' 
ELEGANT COO COO 
CLOCK* gn it ra 1 1 teed by 
tlie maker for 5 real's. 
A. perfect time keeper: 
mi ornament to any 
lion i e. Wu u ] 1 n w SO d a y% 

tn pell the liluhig- a Fiji return the money. Where 
t:R-nil a<eeinDaiLles= the unlcr we will put in ,1 fi- 
lm poclcajte.s or l>] turret or we will send you ft 
hamlF ine STICK On MAT FIX for the HOV OR 
0[RL. When cash Jjj ftent with order \vu ship the 
finch anrt ftJulng by cxpivjspi the Mime tlay. Do 
tset lav this aside Order today . This may not 
:J|jpefti ;; train. DBI'T. C, BUFFALO CHEMICAL 
CO.. Buffalo, N, 7. 





Rodman to Civil Engineer 

j]HEN Harry W. Claybaugh, of Union- 
town, Pa., enrolled for the Civil 
Engineering Course in the Interna- 
tional Correspondence Schools, he 
was employed as a rodman on a surveying 
corps* His salary averaged about $20 a 
month.. Through the knowledge gained in 
the Course, he is now a 
member of the firm of 
George Why el & Co., 
civil and mining engi- 
neers. His income is six 
times as large as before* 

The story of Mr. Clay- 
baugh’s success is similar 
to that of thousands of 
other ambitious people 
who, desiring to better 
their condition, have 
used the I. C, S. as the medium to increase 
their income. What we have done for 
others we can do for you if you will devote 
a little of your spare time to our training. 

We teach all branches of Engineering; 
Architecture; Mechanical Drafting; Book- 
keeping; Stenography; Ad Writing, French, 
German, and Spanish (with Edison 
phonographL 

Write, stating which Course interests you. 

International Correspondence Schools 

Bos SCIANTON, fk. 
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Facsimile Writing at Long Distance 



New French Apparatus Which MaKes It Possible to Sign a 
Check Thousands of Miles Distant 
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7 «oa^ Distance Electric Writing Machine 



A limn din sh in his room in a hotel in 
Sail Francisco and sign a check in New 
York, which the cashier of the hunk there 
will honor, when the new device for long 
distance facsimile writing conies into gen- 
eral use. \ L nt only can one send his own 
signature as rapidly as lightning flashes, 
but ho can transmit an entire letter or legal 
document, all in his own unmistakable 



penmanship. All the eccentricities of his 
handwriting, the peculiar forum tion of cer- 
tain letters^ his special habit of dotting 'Ts" 
and crossing will appear with perfect 

accuracy at the further end of the lino, Pie- 
tnrrs also may he transmitted in the same 
way, a lit! the escape of criminals will become 
more difficult than ever before. This remark- 
able instrument is the invention of a French 
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scientist* Professor Cerebotank It will copy 
exactly the writing drawing or marks made 
by :t prison holding the pencil of the trans- 
mitter, Tli is wonderful i instrument produces 
complicated movements wi ill only one 
wire. 

Any curve may be drawn by the two 
movements inriilc l>y the sender shown in 
Hg. 1, if the pencil A is moved, either 
backward or forward, it propels the rod B, 
which transmits the current through C. this 
constitutes one movement. The other is the 
lateral movement winch propels the rod I) 
iuu\ sends the current through K A hand 
operating the pencil is shown in Fig. 3, 
Fig. 2 shows the receiver and its connec- 
tion with Fig, 1. the sender. The current 
from E, Fig. 1, produced by the lateral mm ■■ 
mom is transmitted to the clockwork, M P 
which propels the rod N and so moves the 
board, O, in a lateral position. In like man 
ner the current., from C , Fig. 1, produced trv 
a backward or forward movement is ttans- 
tiiitted to the clockwork L, E-'jg. 2, and so 
produces die same movement there. The 
inventor is now working on an apparatus 
which can he used cither as a sender or a 
receiver. 

4 ■ ♦ 

HOW TO TELEPHONE FROM EVERY ROOM 

IN A RESIDENCE. 



In a number, of business places and some 
residences telephone eonuertlou* nnkirtLi ii 
possible to telephone from every room by 
the u so of only two telephones have boon 
established. In the walls of each room plugs 
connecting with the lead from the exchange 
to the residence arc placed. A fixed tele- 
phone does the ringing for the whole house 
a tid another 'phone is carried by the occu- 
pants of the building to whatever part of the 
house they are engaged hr When the bell 
rings, the plug of the movable "phone is 
placed in the one in the wall and the person 
talks .just as well as if he had run down 
ft flight of stairs or hvo. 



IRON-BAND PAVEMENTS. 

A new kind of pavement being tried in 
Germany is called “Iron -baud pavement, 1 * 
and consists of artificial stones of concrele 
held together by Iron bauds. Whore there 
am street car lines, joining stones are laid 
along the rails, which insure less deteriora- 
tion of the rails and easier motion of wheels 
of vehicles. The pavement is said to be 
very durable, cheap, easily made, free from 
dust and can be used again when torn up. 




WIRELESS TELE- 
GRAPH POLE 212 
FEET HIGH, 



Los Adgelea has a 
wireless telegraph pole 
which lifts its slender 
spire 212 ft, into the 
ftlr, lust 100 ft, higher 
than any other pole In 
the city. The tall pole 
has been a matter of 
popular interest and 
during its erection 
i . to w d s ga t h erod da I ly 
to watch the progress 
of the guying and the 
painting; the steeple- 
jack who did the paint 
Ing, appearing very 
small, like a crawling 
insect, to the people 
watching below. 

This pole is a part 
of the first station of a 
wireless line to be es- 
tablished between Los 
Angeles and Puget 
Sound. 

— 

PERILOUS PLACE TO 
SLEEP. 



Tramps are not the 
only ones, it appears, 
who ride in dangerous 
places, out of sight un- 
der ears. Many theatri- 
cal companies traveling 
in their own cars, have 
been using the ‘Tool 
boxes’ 1 suspended be- 
neath the Horn" of the 
cur as sleeping bunks 
for the stage bands and 
roustabouts. In these 
dangerous, cramped and 
cofSn-likp lioxctf, little 
more than a foot above 
I he rails* the men spend 
n rlusty, unr out fort Able 
night, Tn ease of a 
wreck their location 
menus almost certain 
death. Some railroads 
are now refusing to 
haul cars used in this 
manner. 



* ^ 
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Hoisting Heavy Loads With Magnets 

Mystet iou« OpvrttUon of An Invisible Power a Great Time Saver 



A pile of pi" iron lay rusting in the back 
yard of a great iron works. There were 
tons upon tons, each block of iron weighing 
Severn I hundred pounds. Suddenly, and 
without any apparent reason, the arm of a 
crane swings over the mass, and a plain 
block of steel descends until it rests upon 
the top of the heap. 

In a n Instant, like a sleeping army called 
to arms, the inert iron bars awake from 
their lethargy, and climbing over one an- 
other, each endeavoring to he first, cling to 
the steel block until there is no longer room 
for any more. 

Xo human hand has touched the pile; no 
human form Is visible; no explosion or 
earthquake has occurred to explain this 
strange behavior. 

It is all simply the result of touching an 
electric button which set in operation the 
wierd, mysterious workings of a magnetic 
crane. 

Could the intelligent workman of an hun- 
dred years ago have witnessed the scene, be 
would have bad little choice between an 
exhibition of the supernatural and the be- 
lief that he had lost bis mind. 

And yet the scene described ts rapidly 
becoming a familiar one in our large indus- 
trial iron works, in many of which not one, 
but a score of lifting magnets are in con- 
stant daily use. The operation* moreover, 
like many another wonder-producing effect, 
is extremely simple and easy to under 
stand. 

The block of steel which constitutes the 




Sheot Iron Goln^ Ut> 




Lifting Baled Tin 

magnet is suspended from the hook of the 
crane, aud becomes magnetic or loses its 
power, when a direct current of electricity fn 
allowed to energize the magnet, or Is cut off. 

A flexible twin conductor cable is used to 
convey the current to the magnet find a 
small switch operated by the crane man is 
usually the only additional apparatus nec- 
essary. The amount of current used is 
small, being from one to twelve ampere#, 
accord lug to I be service for which the mag- 
net Is designed. 

In operation, the magnet Is lowered upon 
tlie material to be lifted, anti the switch 
closed, thus causing the magnet to attract 
and hold the material, which may then be 
hoisted by the crane and transported to the 
desired point By simply opening the switch 
the current Is cut off, the lifting block loses 
its attracting power, and the mater I til is In- 
stantly released, being deposited where the 
operator desires. The magnet will support 
Its load In mid air for lumrs, and days and 
even endless years, if only the electric cur- 
rent continues to flow through the two 
small wires. 

Comparing this method of operation with 
the common methods of connecting tin.' load 
to the book of the crane, with chains, honks 
or clamps, the saving in both labor and ttme 
is apparent. The attachment of the magnet 
to the load, as well as the release of the 
load, may be accomplished bv the crane 
operator without assistance, thus saving the 
labor of one or more men for prying up the 
material, attaching the hooks and chains 
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T^t CmiilfiT (rf (h* ETlKtrk CcoEroiln It Supjilj- Co- r t'l*r?d«aJ , O- 

Car COttplei* KtoucKles Machine Borings Coilplei'B 
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nt the point of loading amt additional men 
at the point of delivery for unhooking the 
load from the crane. 

Magnets can bo so quickly attached to 
anti detached from a load that by tlieir use 
the work which may he done by a given 
crane is greatly increased, In some cases 
more than doubled. It frequently occur* 
that the attachment of lifting magnets to 
existing cranes so Increases their capacity 
for handling material that the purchase of 
additional cranes for handling an Increased 
output is rendered unnecessary. 

Again, lifting magnets require much less 
head- room than hooks or chains for lifting 
material of considerable width such as 
plates. Therefore, by the use of magnets 
materials can lie conveniently piled to u 
greater height in the storage sport 1 under 
a given crane than Is possible when chains 
are used, thus increasing the capacity of a 
given storage space without altering the 
crane runway or increasing the size of the 
hnlUljng* 

Lifting magnets may be used to great 
advantage In handling pig Iron, scrap, riv- 
ets* holts, great sheets of steel, oral count- 
less metal articles of similar character, Tn 
the Illustrations arc shown a few of the 
many operations of the lifting magnets. In 
one pig iron is being raised, in another 
scraps of tin, in others scrap iron and sim- 
ilar material. 

A single design of magnet is not adapted 
to handling the full range of material above 
men tinned, on the contrary the magnet must 
tn every case be designed to meet the form 
of material to be handled. For instance, 

I here is a wide d 1 fine nee in the design of a 
magnet for lifting ingots or blooms and one 
adapted to the bundling of thin plate. A. 
magnet which would handle five tons In the 
form of an ingot might not handle five hun- 
dred pounds in the form of thin plates. It 
is therefore nece sary to understand In 
each ease the operating conditions with spe- 
cial reference to the form and range of ma- 
terial to be h-imlled. 

Magnets urn always built and tested to 
from four to five times the spec I tied load, 
special testing machines being employed by 
the makers for the purpose. There are 
some forty types of magnets built for as 
many d Efferent kinds of work. The rapidity 
of the alteration may be understood from a 
few sample tests. A magnet built to lift 
fiOO lbs. of pig iron at one time performed 
the operations of lowering the magnet, at- 
taching the load, raising, transferring and 
depositing it at the rate of one ton In three 
minutes, 
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For “skull- cracker’ 1, work* which consists 
111 raising a ball weighing from one to six 
tons and dropping It upon iron eastings 
which are to be broken, Hie magnet system 
is a great saver of tune, and the ball can 
lie dropped with the same accuracy as an 
expert gunner on a battleship places, his shot 
in a nearby target. 

The evolution from the little red horse- 
shoe magnet of childhood to the great silent- 




Ltfltn^ Small St rap Irorv 

Jy working hoisting magnet w which deal in 
tons, forms another example of how mod- 
ern Industries have adapter! and and put to 
practical use principles which only a few 
years ago were confined to child's play or 
merely Interesting experiments on a very 
small scale En the college lecture room. 



Russia’s sunken warships will he raised 
from the deep by three salvage steamers 
chartered at Antwerp by Japan. The steam- 
ers are equipped complete with modern 
w recki ng ma chinery . 
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and is Quit* inadequate to the requirements 
of modern warfare. 

The Japanese army in its operations 
mound Mukden was often distributed over 
many miles, and in some of the recent en- 
gagements their fighting line Iris extended 
to the extraordinary length of an hundred 
miles. Regardless of this their unity of ac- 
tion and concentration of efforts have been 
most conspicuous and they were possible 
only through their ingenious use of portable 
telephone apparatus. Whenever a detach- 
ment of the army entrenched the engineers 
followed, and setting up an instrument soon 
ha d Instant a n eous co in m link a t ion w I th 

headquarters. By this means Field Mar- 
shal Oyama seated at the temporary *‘Ceu 
frn1, +T was enabled to direct the movements 
of each division of Ids 450.000 men, dis- 
tributed as they were, with quickness and 
precision. There could be no blundering on 
the part of Incompetent subordinates acting 
on their own responsibilities through lack 
of definite orders. Oyama, so to apeak, had 
them at bis fingers" ends. Did a r+'g Uncut 
need reinforcements to complete an opera- 
tion; was it advisable to concentrate the 
strength of the army at a certain point in 
the enemy's line, the necessary commands 
were telephoned to the respective parties 
and the maneuvers quickly made. Con- 
trust lids with the want of unity among the 
Russian leaders and we need seek on fur- 
ther for an explanation of the present stat- 
us of the war. 

♦ « » — 

ANCIENT ROMANS DETERMINED QUR 
STANDARD RAILWAY GAUGE 



HOW TELEPHONES HELPED THE JAPA- 
NESE. 



During tlie present war the attention of 
the world has been called to the remark- 
able Ingenuity of the Japanese In adapting 
modern devices to their own particular 
needs. Among others tlie introduction of 
the telephone on to the field of battle is 
most noteworthy, as it has enabled a rul- 
ing head to control the movements of each 
division of an anuy when scattered over 




Japanese Field Telephone at the 
Front on the Shaho 

many miles of territory. Hitherto in war- 
fare the general plan of attack was prear- 
ranged at a conference of the commander 
and chief with bis subordinates. This plan 
they endeavored to carry out to the best of 
their ability, but often time's unforeseen cir- 
cumstances would arise which rendered an 
immediate change of tactics nei-essary, and 
itid-dmeainps and couriers wore attached to 
the general s staff whose duty it was to con- 
vey his orders to one division or another 
whenever be deemed a change of plan ad- 
visable, In cases where the different com- 
ma mis were In close proximity this method 
was fairly satisfactory, but otherwise it 
was a slow and most dangerous practice, 



Many persons no doubt have stood and 
looked down a railroad track ami wondered 
how such an out of the way measurement 
as 4 ft. 8*4 hi. came to lie adopted as our 
standard railway gauge. It would seem 
that the responsibility for the choice of 
tins measurement rests with George Ste- 
phenson. of locomotive fame. While in- 
specting some portions of the Roman wall 
through which chariots used to bo driven, 
he discovered that deep ruts had been worn 
in the stone. Upon measuring the distance 
between them he found it to be In the 
neighborhood of 4 ft. in., and not doubt- 
ing that the Romans had adopted this gauge 
only after much experience, he determined 
to use it as n standard in the construction 
of Ids railroads. From that time on iliis 
measurement has been the standard gauge 
in England and tbe United States. 
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Mining Coal With Compressed Air 



New Radi At Machine Which Will Cut & Channel in Any Direction 




The Radial Coal Cutter 



Cuuilif*;* luptliJt-frirgmit DrljLO*. 



Seated comfortably mi n low stool, and 
directing its operations very much as tlio 
sighter directs those of a battling guii t the 
operator of the latest type or’ pneumatic 
coal cutter accomplishes she work of many 
men, with out any weariness whatever to 
Jiimaelf. There 3s as much difference be- 
tween the old painful way of excavating 
with a pick a scam of coal until ready for 
a -rail/' n ml the machine work with com- 
pressed air as power, as there Is between 
the efforts of I he ordinary citizen brying to 
set up a stove pipe or having It done by a 
furnace man. 

The machine con] cutter is a small engine 
which can he set in any posh Ion desired, 
using air instead of steam, and which drives 
a drill or el dseh shaped too] into the coal at 
the rate of several hundred Mows per 
minute. 

As an undercut ting i mi chine it 1 a adapted 



for undercut I tug headings 1 1 h any desired 
depth at a single setting. Il will also shear 
either erne or IkiIIi of the sides of an entry, 
from the floor of the mine to (tie roof, to 
any desired depth at one setting, 1 In* nit 
made 3s s ft. in depth and diminishes from 
n width of V-j in. at the face to about 2 in. 
at the bottom. In the illustration the ma- 
chine is cutting :\ vertical shear, the point 
where the drill strikes being frequently 
changed by turning the small crank shown. 
The hose pipe eunveys the supply of com- 
pressed air which comes from a compressor. 
The workman at (lie right is cleaning out 
mi undercut, 

■ " 

Thii’ly one of England's old battleships, 
the original cost of which was $15,000,000, 
have been sold at auction for $680,000. The 
vessels eatmot bo sold to a foreign power, 
according to tile terms nf the stile,. 
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CHIMNEY BUILDING FROM A DERRICK IN 
CANADA, 

The Accompany iug engraving is from a 
photograph of u brick chimney erected 
by It, Cor r Eel; & Sons, for the new plant of 
the Sarnia Gas jiikI E] metric Light Co. The 
chimney is of rod brick, built on a concrete 




Building a Chimney From a. 
Derrick 



foundation 9 ft. deep by 17 ft. square, and 
Is l£ ft, 6 In. square at the base and ron- 
iinues the same form and dimension to a 
lie!g.lit of 2S ft Above that it ts of octagonal 
form 97 ft. high, with an outside diaiuetci 
at the top of 11 ft and finished vvli.li a 
cement cap. making the total height from 
foundation, 125 ft. it is provided with a 
double wall to the height of 74 ft. 10 in.; 
2& ft. of which is of fire brick, and the bal- 
ance of ordinary brick, between which and 
the outside wall there is ample air space. 
The inside diameter is practically tiVi ft. 
throng hoot the entire height. The derrick, 
as seen in the photograph, was built its 
entire height before the chimney was cum* 
nienced, and all material was hoisted up 
inside it. It is one of the largest chimneys 
of Its kind in Western Ontario. — Contributed 
by A. E. Kaiser, Sarnia. Canada. 



WILL THE MISSISSIPPI BE HARNESSED? 



It Is not generally known that the Jinrick- 
sha, the national vehicle of Japan, is manu- 
factured in the Under! States and shipped In 
kirge quantities to the East. But so it is, 
and by constant redesigning and the apple- 
cation <d' various modern improvements the 
jinricksha lias become in detail at least more 
American than Japanese. The vehicles are 
very light, being made for tlie most part of 
wood with wheels of steel tubing, many nf 
which arc equipped with rubber tires. Jin* 
ricksha a. though generally considered pecul- 
iarly a Japanese carriage, arc also used In 
somewhat modified forms in China. South 
Africa and the Philippine Islands, 



A hill has been introduced into Congress 
granting a franchise by which & company 
will have tlie power to do with the Missis- 
sippi what has already been done at Niagara, 
Should this bill pass it is the intention of 
tlie men Inter ested to build a large dam 
across that river between Keokuk, Iowa and 
Hamilton, 131., and construct an enormous 
power plant which will develop a much 
] : i rger h nrsepn wer t ban t ha 1 obtain od f n n n 
the present plant at Niagara Falls. Tins 
plant with the dam is expected to cost in the 
neighbor] mod of $6,000,000 n:id will provide 
power for all towns within a ratlins nf sixty 
miles. The dam, when I milt, will lie nearly 
5,00ft fl- long and 35 ft. high and will be In 
'-oiupletc control of the United States gov- 
ernment. 

*++ 

JAPANESE JINRICKSHAS MADE IN 
AMERICA. 
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RAZORS MADE OF COPPER. 



The remarkable claim is made of the dis- 
covery by a Xovei Scotia blacksmith, of n 
proems for hardening copper to such a de- 
gree that ft will take tin edge sufficient to 
I to used as a razor, 

American Consul Halloway, at Halifax, 
writes: “A razor lias been made of the 

hardened copper with which one can shave. 
Hating been; made in a blacksmith shop the 
razor is necessarily crude, tail the blade is 
hard and carries a sufficiently sharp edge 
to remove superfluous luitr The Inventor 
says he can harden copper to any desired 
degree of hardness ir 



PARCELS CARRIED BY STREET CARS. 



Parcels are carried on the street cars iti 
Manchester, England, The district covered 
has been divided Into two districts, an Inside 
zone including the city of Manchester, and 
an outside area including the suburbs; and 
parcels are delivered to all parts of the dis- 
trict covered at intervals not longer than 
1,5 minutes The charges are as follows: 
Inside area, parcels not exceeding 14 lb., 
4 cents; 28 lb., G cents; 56 lb,, 8 cents; 112 
11>. ( 12 cents For the outside area the 
prices for the same weights are, respectively, 
6, 8 h 12 and 16 cents, The ‘Inside area'* 
has m population of 800,000 people. 



The “Caronia” Now the Largest Vessel 

in the World 




Si Si "CaronU * 1 Leaving Port on her First Trin 



standards of size in the big liners that 
ply tht i seas change rapidly. But a short 
time ago tile "Uni tie” was announced as the 
*' largest vessel in the world;" before the 
"Baltic" the “Cedric" and the “Celtic" to- 
gether field the palm; now all of these arc 
eclipsed in size hv the huge Cun order 
■■Caro ilia,” which has recently made her 
maiden trip across the Atlantic from Liver' 
poo! to Flew York. 



The “Cftronta" Is a twin-screw vessel 675 
It, long, 72 ft* G in, breadth, of 20.000 tons 
displacement and having a speed of 19 
knots— two knots speedier than the ‘ Baltic,” 
she has eight continuous decks, on six of 
which passengers are carried. The vessel is 
handsomely fitted up and has accommoda- 
tions for 2,650 passengers, which, with a 
crew of 450, make a total of 3.100 persons 
she is able to carry. 
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S. 5. M C&ronlB M «*DecK Risvn Upon D*cK 



hi tli c con struct inn of the vessel 12.000 
tons of steel w\'W used, a great number of 
the folates being IVs in. thick. 32 ft. hmg 
si ml 5 T £ ft. wide mid rive toil with l 1 ^ in, 
rivets, the riveting being done with hy- 
draulic? pressure. In all. 1.800,000 rivets 
were tkwhL 

The reciprocating engine* used in the ves- 
sel nre of great size mid strength* The total 
height from the venter of the shafts is 30 
ft., and from the base of the bed plate 30 
ft, The diameters of the respective cylin- 
ders are 39 In.* 5 1 1 ._. hi., 77 In. and 110 in. 
File latter, with one exception., Is the larg- 
est cylinder yet adopted for vertical fii- 
ginos. The stroke is 5 ft, f! in., and the 
leiiffth of tiie connecting rods is 12 ft, be- 
tween renters. 

The two engines sire separated by no 
longitudinal bulkhead and make an Impres- 
sive appearance when running at 00 revolu- 
tions* 



THE CAPE COD CANAL. 



The building of The e anal from buzzards 
jjjiv to Massachusetts Ray will soon be under 
way. This can til will traverse a distance of 
713 miles together with approaches aggre- 
gating 4 \-± miles and will occupy more than 
three years in building. It will be construct- 
ed by the Boston* Cape Cod & New York 
Canal Company. 



HOW TO REPRODUCE PHOTOGRAPHS IN 
WATCH CASES. 

Any workman neeustoiued to enameling 
eon reproduce photographs on watch eases 
by following carefully the outlines of the 
process as given here* 

Prepare the cap by coating with trans- 
parent frit so that Lt appears ns if coated 
with transparent lacquer, The picture Is 
produced by the ^dusting In" or ’“powder" 
process. Take a good negative* the Aetna! 
size the picture on I he watch case Is to lie, 
and provide a piece of plate glass of suit- 
able size. Rub the surface of the glass with 
powdered title* but leave none of the pow- 
der on the glass. Prepare a solution com- 
posed of 60 gr, of pure, clean bits of gum 
arable: la gr r glucose; 10 mm. glycerine; 30 
gr. bichromate of potash; 2 oz. distilled 
water. .Mix, warm and filter through mus- 
lin. Flow a dim of this mixture evenly over 
the plate glass and dry It in the dark. Ex- 
pose the film covered surface of the glass 
under the negative for a length time 
which must bo ascertained by experiment. 
Then carefully protect the coated glass from 
the action of light and take it to a cellar or 
some other place where the air is moist and 
it can absorb moisture in proportion to the 
action of the light* AH portions screened 
from the light receive the most moisture* 
and these portions will best take and hold 
any dry powder brushed over the surface. 
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Xu (1 List will adhere where tlie light has 
acted in full force, 

For the dust uso dial painter's black. 
This 3s Intensely black glass ground to a 
powder so line It is impalpable. Brush it 
dry over the face of the print with a camel's 
hair brush. Remove all particles except those 
which are hekl by the tacky surface. Very 
beautiful and perfect positive pictures are 
produced in this way. 

To transfer the picture to the cap of tlie 
watch flow n coating of tough collodion 
over the picture on the glass mid allow it 
to dry. Then separate the collodion film 
from the "lass and wash away the coat of 
gvnn and dextrine. Place the positive ple- 
ture, collodion side out, on the watch case 
and heat the cap in a muffle. The collodion 
will hum away and the black enamel pig- 
ment will fuse and mrnrperate itself with 
the transparent glaze on the watch cap. 



TORPEDO BOAT DESTROYERS. 



The torpedo-boat destroyer has made a 
great record in the present war. The Japan 
Times says: "The great service rendered 

by our torpedo-boat destroyers in the pres- 
ent war Is almost la comparable, the suc- 
cesses attained in robbing the enemy of 
fully half of his moral and material 
strength in the very first engagement. in 
taking the principal part In the- work of 



maintaining the blockade, and In making 
themselves the ears and eyes, hands and 
feet of the great fleet. In carrying out the 
reconuolssamm orderly and intelligence 
services— all these being placed to their 
credit." 

The Asa hi says: "The destroyer is a par' 
ent-excoIMng child bom of the torpedo-gun- 
boat as father and the torptnlo-boiit as 
mother, and as a late comer in the field she 
has yet had no opportunity of showing her 
worth until tlie present war, which has 
proved her wonderful capacities,” 



TRAMWAY TRACKS 2 f 500 YEARS AGO. 



The first railroad track was constructed 
by the Greeks as far back us GOO B. C, T nr 
2.500 years ago. The tracks were i-oustr act- 
ed through the mmui tains on the road to 
the temple at Delphos and wore to guide 
the wheels of the wagons hearing sacrifices 
and sacred vessels thither. Had tin accident 
happened to the wagons eu route it would 
have been an ill omen nnd a sign of the 
grxls 5 displeasure, hence the tracks. 

These tracks were two parallel grooves 
a bout 3 ln r deep and 4 ft. $ hi. apart. The 
cart wheels traveled in the grooves which 
were cut with great precision. Tarts of 
these tracks may still be seen in various 
localities In Greece. 
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MOTORCYCLES FOR MAIL COLLECTION 
IN BUDAPEST!!, 



Mall collection by motorcycle is declared 
by the Austrian minister of posts anil tele- 
graphs to be a success both ns to time and 
money-saving. 

The motorcycle shown in the engraving 
has a hood to protect the mail from the 



Cirujte-P]r .‘.'iirtTlin ?■' FnFitf * -pF 

Postal Motor Trlcycl® 

weather and as it is in tricycle form it is 
easily managed by one mam 

These vehicles, of which twenty -two were 
first installed, cost $:iS0 each. The twenty - 
two tricycles make about 03,205 miles a year. 
The cost, as compared to the method of 
horse and wagon collection, shows a marked 
saving, and the gain in lime 3s considerable. 

The ministry has decided to further en- 
large the service by increasing the number 
of both tricycle and quailricycle machines. 

The collectors are required to clean their 
own machines, but repairs are conducted by 
skilled rnen employed by the department. 



“POP’’ ALL YOUR LIFE FOR $10. 

In response to several inquiries for the 
price of a life subscription to Popular Me- 
chanics, tiie publishers announce the fol- 
lowing liberal offer: On receipt of $ 10 we 

will send this magazine to any person for 
the remainder of Ills life. Tlie address can 
lie changed as often as desired, 

A life subscript 3 on makes a very accept- 
able present to any one. 



HOW COTTON UNDERWEAR IS KNIT, 



Modem machinery nowadays enters into 
nearly every department of the making of 
cotton underwear, from the winding of the 
yarn upon cones to the actual knitting of tlie 
goods and the cutting of the finished cloth. 
The yarn arrives at the knitting mills in car 
loads and Is stored in a house built especially 
for the purpose. If not. already on cones it 
is taken to the large winding machines and 
placed in charge of an operator who is eapa* 
hie of handling forty cones. The yarn is 
then ready for the knitting machines, one 
operator being in charge of four machines. 

These knifing in a chines are almost human 
in their activities, 800 to 1,000 needles work- 
ing at once from eight to sixteen bobbins 
and automatically changing tlie style of tlie 
work as It Units a cuff and then the full 
width of the sleeve. It is a system of both 
horizontal and perpendicular needles. Some 
of the machines are used for the knitting of 
sleeves and others knit the (doth for the 
body of the garment. The machines can be 
so adjusted as to knit either union suits or 
separate piece suits and the same machines 
are gauged to the many different sizes of all 



Wh*re Parts of Garments &te As- 
s«rnhled and Seamed 
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Automatic Knitting Machines 



garments. Tin* cloth comes from these ilia- 
till lies f n a long sen mless wehh. In <aiu of 
Mm 1 m 'companying photographs fifty knitting 
machines are shown. 

After the doth routes from these machines 
it next goes to a reversing urn eh hie ui which 
the long st rii>s are turned hi side out ready 
for the fleece 1 lTilii.tr process, which Es a room - 
pi i shed by means of two Kinds of rollers 
alteniateth one of wires In id slanllmr 
and others standing straight. Some of the 
finer grades of goods are not fleeced, 'Hi ere 
is a reversing machine for the sleeves and 
an other for the body of the garment. 

The long webhss of cloth are next out up 
into the purls for separate garments by 
means of itn electrical machine which will 
cut twenty -four thicknesses ;it title time. 
There ;ire some kinds of garments, however, 
which have to be cut by bn tab Once cut in- 
to the desired lengths they go to the sewing 
machine girts who put them together, after 
which the seams are smoothed out by ma- 
chinery. The garment Is now ready for the 
lildshing touches such ;ls the crochet Eng of 
the edges, the making of the button holes 
and the sewing on of the buttons.. The snh- 
si i i|uem operation of pressing is done upon 
a large machine equipped with successive 
iron plates which hi some instances are heat- 
ed and in others tire not. 



‘‘Shop Notes for 1905“ will Interest you. 
Contains kinks for every craft. Price 50c. 



FRENCH CRANE AND LADLE. 

A French builder has constructed a new 
type of combined locomotive, crane and 
Indie for use in a Bessemer plant. The 
tiower is steam generated in two upright 
hollers on the car, One net of cylinders 




Ladle Crane for Steel 'Works 

propel the ear; another set work the crane 
through the medium of hydraulic power. 
Two men are necessary to the operation of 
the machine, cine in run the car and one to 
opera to the cm lie and ladle. 



Diamonds, a great wealth of them, may 
he hidden in that part of Canada between 
the Hrerct Lakes and Hudson Bay, declares 
Dr. Ymi of the Canadian geological survey. 
Surveying parties and explorers are In* 
si meted to he on the look-om for any traces 
of the gems. 
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KITE FLYING FOP BUSINESS, PLEASURE 
AND LIFE SAVING. 

Day and Night Sky Signs Handbills Distributed 
in Mid-Air Progress of the Art 

for Xftwnift E. HrtrJrert 

Kite flying is no longer bay's piny; it is a 
business; ami a business in which tlie com- 
pensation is nut only dollars, hut precious 
Unman lives. 

I was fm electrician in Chicago at the time 
I first began to study kites and their opera- 
tion, mid was led to do so on account of the 
numerous skyscrapers. For many years l 
ran wires for telegraph and other purposes 
in all parts of the business district. It was 
hard enough work at any time, but when 
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Herbert and Mis Kite 

the fifteen and twenty-story skyscrapers 
sprang up, onr difficulties were immediately 
multiplied. One day after all other means 
had failed to get a wire between two very 
inaccessible points, 1 rigged a kite and in a 
few minutes accomplished what ten hours 
hard and extremely dangerous work had 
failed to accomplish. After that I used kites 
right along, and became so interested in 
their possibilities 1 linn lly devoted my entire 
time to the work. 

The kite subject commanded almost as 
much interest at the St. Louis fair as tin? 
balloons although the press of the country 
paid little attention to the contests. In this 
connection it is interesting to note that the 
Srst and second cash prizes for kite work 



were awarded to one other mechanic and 
myself against the ‘■prafessonaf kite fliers, 
men whose names arc well known in this 
and other aerial work. In one of my demon- 
strati o us there I maintained for longer than 
Hu* specified time, a kite at mi angle of 43 
deg,, with 1,600 feet elevation. 

After experimenting with all the tunny 
types of kites S prefer n flat Idle, something 
like the Malay, of a size 0 ft, high and 6 ft. 
wide, and without a tail. This shape kite 
can be worked tailless by making two pock- 
els with holes hi each, and placing one mi 
both sides of the backbone and above 
the cross-stick. The covering I prefer is 
nearsilk, but any similar material will 
answer* The kit*' complete, including the 
two sticks, weighs only 1 lb.! and is col- 
lapsible, folding into a space 3 ft. lung and 
3 ft. wide, One of these kites will, in only 
n I i glit wind, carry up a ball of strong cord 
1.500 ft. long, which can be dropped at any 
desired moment over a point 2.000 ft. distant 
from tlie kite operator, I have repeatedly 
demonstrated the effectiveness of this de- 
vice (see Fig. lj as a means of carrying a 
line from a lake steamer to the shore. 

For heavier work fly your kites in tandem 
at distances of 500 ft, apart, With five such 
kites Ip tandem, ansi using n correspondingly 
heavy kite line, a body weighing 60 lbs. cun 
be carried to ei height of one mile and main- 
tained there as long as the wind holds. For 
this work a securely anchored windlass is 
necessary to let out and take In the kite 
line which must be the size of a small clothes 
line. 

\ believe the time will come when every 
vc sse I and e v i ■ ry I i Ik 1 - su v l ] l g s ta t to u will 1 n» 
supplied with a kite outfit for passing a line 
in ‘tween the shore and stranded vessel. Us it 
ally In near shore wrecks the wind is toward 
the land, making It very easy to carry a coni 
to shore, which establishes connection be- 
tween the two. A heavier line and finally a 
life line can then be drawn to the vessel. 
If the wind is off shore the same result cun 
be had, but requires a little more time, as a 
vessel a half-mile out is a comparatively 
small mark In a gale; but it can lie done. 

The commercial side of the work lies at 
present more in the nature of sky signs, 
which are becoming more general each year, 
A bright banner 30 to 50 feet long, floated a 
thousand feet or more above a place of bush 
Ttess. and announcing special sales, openings, 
etc,, never fails to attract attention. The 
air i s free, there is abundance of room, and 
the expense is not great, hi some cities 
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professional kite fliers are making time con- 
tracts for this work, the charge* being we 
much per hour while the banner is hi sus- 
pension. For night work specially built 
searchlights are used to "'spot” the banners, 
thus bringing the words out In bold relief. 

A recent novelty is the wholesale distribu- 
tion of hand bills or circulars which are sent 




Fig< b«Two Views; Upper Closed ; 
Lower Open end Hall Released. 
Device Is Fastened on Line Near 
Kite. 

up and released where and as often as de- 
sired. The distance these announcement* 
will travel when dropped from a height of 
a thousand or more feet is surprising. The 
same apparatus by which this is done can 
be used to work the shutter of a camera. 
The device is very simple and will,, 1 think, 
be understood from the illustration, and can 
easily be made by anyone. 

There nre two ways to release in mid-air. 
In Fig. 1 two views are shown of the same 
device. The upper view shows a device to 



be fastened to the kite by giving the kite 
line a turn around the two buttons. The 
device should he attached when say from 
200 to 500 ft. of the kite line has been let 
out. The sketch shows the manner of at- 
taching something to be released later on. 
A ball of twine for Instance, such as would 
be used in flying a line from ship to shore. 
In the sketch the size of the ball is made 
very much smaller in proportion in order to 
leave room to show the arrangement In the 
lower part of Fig, 1, the wire lias been re- 
leased, the bah has dropped, unwinding as 
it fell, and one end remains fastened to the 
device which is in turn fastened on the kite 
line. Instead of a ball of twine a package 
of hi Lis could be hung and released in the 
same way 

The release la effected by n “traveller*" or 




Fig- 3»The 'Traveler/' Wing* a* 
Oven to Ascend on Kit* Line i 
Wings as Closed to Return to Op* 
a rat or. 

trolley shown in Fig, % and Fig, 3, which 
runs on tile kite line suspended from the two 
small grooved wheels shown in Fig. 2. The 
two wings carry the traveller up until It 
strikes the trip in Fig. 1, when it releases 
the burden carried by Fig. 1. and at the same 
time works the trip in Fig. 2. This allows 
Fig. 2 to drop anything which it may carry, 
and also lets the two wings close on their 
hinges, when the traveler, no lunger offering 
any resistance to the wind, slides down the 
kite line to the operator. Tt can then be 
loaded and sent aloft, the op- 
oration bring repeated indefi- 
nitely, 

The traveler as well ns the 
device shown in Fig. 1 is made 
of light wood mid pieces of or- 
dinarily s^tilT steel wire which 
anyone can bend with a pair 
of pincers. 

As an outdoor recreation, 
kite Hying is one of the most 
fascinating and inexpensive of 
sports, and when once a per- 
son takes it up he is surprised 
hi lincl how much there is to it T 
and how great are lb* possi- 
bilities. 




out th* Win^i) Shown In Fig. 3. 
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THE ENGINEER'S CAB ON SOME EURO- 
PEAN RAILWAY LINES, 



The American engineer in Ids cosy cab, 
protected from the lierce elements and stiffr 
eiontly comfortable that his mind need not 
dwell on the requirements of tils body, hut 




M £l(t^ineer and StoKer are 

to the Lushing Rain*’ 

is free to ri>n centra te itself mi the control of 
liis iron stood, {lie perspective of glimmering 
rails ahead, and the signals he must watch 
for, is far better off tlnm many of his brother 



engineers on European lines. The illustra- 
tion shows (tie tub of a locomotive which 
hauls a fasi express between Calais and 
Paris, France. Only In recent years has the 
protection for stoker and engineer been even 
*o much as shown. As it Is they are exposed 
to (tie lushing rain and sleet. The other 
occupants of the cab are Prince Ferdinand of 
Bulgaria, and M. Morizot, the chief engineer 
of the line. 

4 > > 

The potter's wheel is probably the most 
ancient of mechanical devices. In China 
and Japan a simple form, differing but little 
from that used in Eirypt 4.GG-G years ago, is 
still used for shaping porcelain ware. 



NEW FRENCH CRUISER OF 40,000 HORSE- 
POWER. 

There will soon be launched In the ship- 
yards at .St. Xazaire, Fram e, the French ar- 
mored cruiser ‘Ernest Renan.” Though the 
length and displacement of this vessel is 
but little In excess of many of the cruiser 
type now being built here and abroad, its 
horsepower enormous, indicating 40,000, 
The ship is 515 ft. long, 72- ft. beam, with 
a draught of 27 ft. and a displacement of 
1 4 4 tons. The armor belt is 1214 ft- wide 
and Svi in. in thickness, and the ship is 
designed for a coal capacity of 2,300 tons. 
A comparison with our own cruiser Wash- 
ington. the keel of which was laid in 1903, 
will be instructive. This vessel Is 5G2 ft, 
in length. 73 ft. beam, with a draught of 
2f>¥> ft,, and n displacement of 14.500 tons, 
but its coal capacity will not exceed two 
thousand tons and it will indicate only 
23.000 horsepower, 




This Cruiser H*i 40,0 00 Horsepower 
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Motor Iceboating The Coming Winter Sport 



of lOO Miles and Mor« &n Hour*<Ncw anil Hxcitin^ Sport fov 
Winter Months to Replace Autos and Launches 




This Boat Made Over 40 Miles an Hour 



Over tlie frozen waters of the lake it 
speeds— the wonderful iceboat of the winter 
of 1905-06, It started from the .shore with 
u care fill calculating* motion, as though it 
would measure the course whereon its pow- 
ers were to be displayed, With a gliding 
spring It rose easily over the humps and 
ridges of ice near the shore and then, with 
a sudden acceleration of speed, made Its 
way out on the glittering, fascinating sea 
of glass, raster and faster it goes,, and 
its course Is ns steady as the flight of a 
homing dove, A giddy Jce-j’acht with a 
cumbersome spread of sails Is just ahead, 
and its course is uncertain, depending on the 
freak of the wind, but the iceboat* under 
perfect control* steers clear of the yacht, 
and flies past HUc a meteor impelled of 
some celestial sphere, i he occupants of the 
two vessels call out iiTgoy greeting, hut the 
iceboat is gone so quickly that only the wind 
catches the full intent of the words, From 
a speed of 40 miles the number baa In- 
creased to 50 — 75 - and even 00 miles an 
hour. The eyes of the driver are fixed on 
the little mechanism that records the speed. 
Steadily— surely— It Increases, until at last 



the little Indicator has reached the 100-mile 
point and remains there without a flicker. 

Undoubtedly, iceboatmg Es the coming 
whiter sport. During the past winter hard- 
ly a man or boy, near a frozen body of 
water of any size, In either this country or 
Canada, who did not try to rig up and use 
some form of Ice-craft. Many of these wore 
successful, and the records made on the 
northern lakes? and rivers with ice-yachts 
were surprising. Now, however, comes the 
motor iceboat, the Invention of F. AL Un- 
derwood, of Toledo. Ohio, and promises to 
eclipse all precedent in the sport. The ex- 
periments were taken up too late to he car- 
ried out entire during -the past winter, but 
the first boat successfully constructed made 
a speed of 40 miles an hour* demount rating 
that the principles were alright and that f 
with some changes and greater power, a 
boat capable of making 100 miles an hour 
was easily possible. 

The cruft illustrated was not completed 
until late this spring and only a few oppor- 
tunities to use it were possible before the 
ice on Lake Erie became unsafe. This was 
a great disappoint mem and Commodore 
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Underwood {for he is commodore of the 
Toledo Yacht Club) is Impatiently waiting 
the return or aunt her winter. Tin? boat Is 
12 ft, long, 4fl In, wide at the bow, tapering 
to a sharp point at the stem. The runners 
are sheet steel. The steering runner ic 
controlled by a tiller and works the same 
as on a sail boat. The sheet steel or daali- 
board is to protect the machinery and pas- 
sengers from deadly blows from pieces of 
Ice which fly up from time to time, for 
meeting a nice bright chunk of Ice at 4ft 
miles an hour Is not at all desirable. The 
engine is set cross- wise in the boat instead 
of the line shaft running fore and aft ns In 
si propeller launch. The driving wheel Is of 
steel, 36 iti. In diameter, with 12 spokes* the 
face of the wheel being 2 hi., set with 96 
sharp pointed spikes 1 in, high. These 
spikes lire not placed directly opposite each 
other, hut are '"staggered,* 1 which gives a 
better hold. The driving wheel is hung In a 
V- shaped frame, the two open ends being 
hinged securely at a point opposite flic* en- 
gine shaft. The other ends unite and are 
fastened to a strong vertical spring which 
holds the wheel (irmly to tie- lee, but at 



the same time is sufficiently yielding to al- 
low the driver to ride over reasonably large 
obstructions without danger of breaking it 
or upsetting the boat. The locking lever 
operates a clutch,, which throws the driving 
chain in and out of action at will. 

The entire ton struct Ion will be so readily 
understood from the above description and 
the illustration that our readers will have 
no difficulty In constructing a motor ice- 
boat in good season fur nest winter, and 
those who already own either an auto or a 
small launch can remove their engines from 
the summer service and Install the same 
power in a winter craft. 

The new boat now under construction will 
differ from the other in that it will have 
two drive wheels one on each side, and la* 
equipped with a four-cylinder 10-h.p, gaso- 
line engine. Power will be transmitted by 
a regular automobile chain and an autu- 
mn lie spring on the runners will cause them 
to raise, should the boat strike an open 
sheet of water or weak ire. without the at- 
tention of the driver. The boat will thus 
ride over the spot without injury to either 
machine or occupants. 



Gravel Pumped Like Water 




This Plant Will Lift 10Q Y*rdt of Gravel a D«y 



Pumping gravel like water through a large 
Iron pipe may seem u strange and unique 
proceeding, hut this is wUnt is actually be- 
ing done in certain districts in Indiana* 
Great difficulty lias always been experienced 
In 'obtaining gravel from river beds for use 



in road building, but the new method prom- 
ises to put an end to this, A sfe-lnch pump 
is used, driven hy a 15 U, p. engine, and 
three men arc necessary for its operation. 
A plant of this kind has a capacity of lift- 
ing over 100 yards of gravel a day, 
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RemarKable Success of tHe Cleveland Roll- 
ing Road 



A mo v lug roadway ascending a sdeep hi SI 
at the rate of four miles un hour and hear- 
ing with It heavily laden trams and vehi- 
cles of all kinds, is the sight which now 
greets the astonished visitor to < lev elm id. 
Ohio, Moving sidewalks have been mwli 
talked of and ex pen mailed with, but it 
has remained for engineers of flint city to 
successfully apply file principles of their 
construction to a roadway and put it into 
every day use, 

'I'll is rolling road, as it is called, is 420 
ft, long and rises 65 ft. in that distance, 
the ground traversed being a steep incline 
in Factory street hitherto shinnied by all 
teamsters because of the difficulties of Its 
ascent, lint these have now been overcome 
by this novel Invention, The heaviest loads 
are driven on to the rolling road at its 
lower end, the huge belt is set in motion, 
and In three minutes the team has reached 
the top of the hill without any effort on 
the part of the horses. 

The roadway constats of a long moving 
platform eight feet wide made up of heavy 
l maids arranged crosswise and divided Into 
trucks of two boards each to give plhiliilily 
to the structure, These boards are metal 
bound and are fastened together with metal 
link*, The belt so formed is extremely 
heavy, weighing 99 tons* and turns upon a 
drum at each end rotated by means of 
chains and sprockets, there being several 
idlers to support the roadway as It returns 
nil the underside. Two safety cables ex 
t on 1 1 1 1 ic out i re len gt li of 1 1 1 e belt a nd ; 1 1 
short intervals links puss up (Trough the 
road from them to which (he wagons are 
chilli pod to prevent their slipping. Thu 
road is operated by four electric motors 
can trolled from n cabin at the summit. 

The rolling road is equipped with snJfk- 
eicnt power to carry alt the wagons which 
cis n he driven upon it at one time and Its 
average daily capacity is estimated at 600 
vehicles per day. The charge for trans- 
portation varies from ton to twenty -five 
cents per trip, depending upon tin.' kind of 
vehicle and the loading, and as the use of 
the road means a saving of fully fifty min- 
utes in time to the teams of the surround - 
nig w firehouses It will not want for patron- 
age, Passengers are also carried at the 
rate of two cents per person. 

This roadway has proved so great a sue- 




Ea»r to Mount th* Steep Grade 



cess that Col. Isaac Sinead Is now engaged 
in designing a mure elaborate structure 
which will l)o operated over a viaduct spe- 
cially constructed for the purpose in an- 
other hilly street in Cleveland, 



An electric elevator is soon to be installed 
hi the grand Cathedral at Berlin, for the ex- 
• lusive use of the Kerman emperor. An ele- 
vator in a church quite unusual, hut a 
private elevator is even more of a novelty. 
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GUNPOWDER VAN USED IN ENGLAND. 

In conveying gunpowder and other ex- 
plosives the great risk assumed by the rail- 
way makes it imperative that the means of 
convey lug: it be per feet ly adapted to the 
purpose- Our illustration shows a 7- ton gun- 
powder Viiii, which the Locomotive Maga- 
zine, London, says is used on the North 
British Railway. 



1 




For ConT«yir»g CVutipowrie-x* 

The inside dimensions of the car are 
length. 15 ft. 8 in. ; width, 7 ft* 1*4 hi.; 
height G ft. 3% in.: the wheelbase Is 9 ft. 
and the distance from the mils to body is 
3 ft. 1 in. The under fra me ant! axles are 
of steel, the wheels of wrought dron and 
the body and roof are built of mild steel 
plates, angles and tees, f aside, the body 
is wood, cased with yellow pine boards. 
These are secured with brass screws with- 
out projections. To a height of 2 ft, above 
the floor the doors, sides and ends are lined 
with lead sheets fastened with flat-headed 
copper nails to the wood casing all joints 
being soldered. 

The locks, hinges and bottom fastenings 
of the doors are of brass and the hinges 
mid socket for the top donr fastening are 
secured with brass bolts. Thus no iron or 
steel part comes in contact with any other 
part made of these metals and wherever 
iron or steel work comes in contact with 
wood it is well coated with white lead od 
paint. Thus there Is hardly a * -banco by 
which a spark of lire could be emitted by 
friction* The van is painted vermilion, 
varnished, has nn ventilators and is abso- 
lutely dust-proof. 



SELF PROPELLED RAILWAY PASSENGER 
COACHES, 



Single passenger coaches speeding across 
our prairies and hills, from city to city 
and supplanting the arrogant locomotive 
almost entirely for local passenger service, 
may be the next great innovation in rail- 
way motive power departments, Railway 
engineers all over the country are turning 
their attention to the possibilities of the 
internal combustion motor for directly driv- 
ing passenger coach is and thus doing away 
with locomotive, smoke and dirty coni ten- 
der, and meaning ei* well a reduction in 
labor, 

A passenger coach designed along these 
iines and directly driven by a gasoline motor 
has been built at the Omaha shops of the 
Union Pacific railroad and will be used for 
local passenger service at Portland, Ore, 
This is the first serious test of the kind 
The eoaeli* which has seating capacity for 
25 persons, Is mounted on specially designed 
trucks, having 42- in. wheels and the con- 
struction of the whole is very strong. The 
roof is fitted with ventilators and the floor 
is watertight, so that it can be flooded and 
cleaned readily. Acetylene gas 3s used for 
illumination, and an acetylene headlight is* 




Requires No Locoaiotiv* 

mounted at the from of the car. The coach 
Is shaped to olfer the least resistance pos- 
sible. The ear is heated by a system of 
piping which Is arranged to cool the Jacket 
water of the motor also. The motor sup- 
plies power for a speed of 40 miles an hour. 
Compressed nlr Is used for starting the ear. 
handling the brakes, opening and shutting 
the doors and lowering and raising the 
step fa’nm the driver’s compartment. This 
step arrangement keeps passengers from 
alighting before the car lias stopped and so 
prevents accidents. 
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"Auxetophone" Makes Open-Air Concerts With 

the Gramophone Possible 



Before tlie summer is over, the people 
who tlirong lo our parks and summer pleas- 
ure resorts of evenings may he privileged 
to hear the voices of all the great singers 
of the world and the finest orchestral pro- 
ductions as well as the voices and words 
of many great anti distinguished persons 
they may never chance to see. All this is to 
foe brought about— not by the much maligned 



magnet as liuUctLtodj is connected directly 
with the gridiron, and so the air emission 
varies with the vibration the gridiron re* 
< 'elves from the contact of the needle on the 
record. The apparatus is very simple and, it 
Is smi, wholly successful. A library of the 
voices of famous people is being made up by 
the controlling company and will foe offered 
to the British Museum. 




“Thi» Attachment Enable! the Gramophone to Sound m bond as a Full 

Brass Band. 1 " 



phonograph but by the gramophone fitted 
up with a special attachment called an 
“ausetophoue'* which increases the volume 
of the gramophone and enables it to sound 
as loud as a full brass band hi the open air, 
says the Illustrated London News. 

The a ux otophone is the invention of the 
Hon. Charles Parsons and consists of a “grid- 
Irmf or 'Tomb'" which is attached at the 
small end of the tapered arm of the trum- 
pet. Air is forced by a pump or motor 
through an open tube. A, extending from the 
gridiron and passes through some wadding. 
The emission of this air from the rid iron 
is controlled by a row of slots exactly in 
front of which the gridiron is placed. The 
needle, C, which is held in place by a 



HOW SPIRIT PORTRAITS ARE PAINTED 
BY GHOSTS. 



A recent expose of fraudulent spiritual- 
istic mediums brought out the interesting 
details of the process by which +H gho&ts' J 
paint “spirit portraits/' 

The patron or ^sitter' 5 who desires to have 
painted tin: portrait of a departed friend Is 
received in the sitting room on an upper 
floor; on the floor below is stationed the 
ghost — an expert photographer. A photo- 
graph of the dead person is given by the 
sitter to the first medium, who wraps it in 
several folds of tissue paper— so there will 
be no chance of fraud— and passes it over 
her brow. As she does so a series of raps 
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begins to sou ml on the table* near the second 
medium. These nips am made by the thumb 
null of the second medium* but the sitter 
cannot detect it. Naturally the sitter turns 
to No. 2, who dee In res she Is in -com i minted' 
tlim with the spirit nod tells the sitter U> 
put his hands on the table to establish the 
current. The duty of No, 2 now is to bold 
the sitter's attention* While Xo* 2 is tlms 
engaged No. 1 drops ihe photograph through 
ft slit in the floor near her, to the “gliost" 
below* The "ghost" makes a negative of 
the photo, re wraps it in the tissue and 
passes it back to the medium. It is done in 
less than two minutes. There are more 
messages and finally the spirit the model of 
the painting is there. Through the medium 
the spirit bids the sitter come again Thurs- 
day as he cannot get into communication at 
the present time* 

in tlip interval between the next sitting 
the “ghost” makes ait enlargement of the 



photograph on sensitized canvas, paints it 
over and also makes ready a blank canvas 
exactly like the can vats on which the por- 
trait is mode* 

When the sitter comes buck communica- 
tion with the .spirit is again established* The 
blank canvas wrapped in tissue paper Is set 
up in the window, Medium No. 2 again holds 
the sitter's attention with fraud messages, 
mid while she does No, 1 substitutes the com- 
pleted portrait for the blank canvas. When 
the sitter turns the painting shows dimly 
through the folds of tissue. Again and again 
No. 2 holds his attention by conversing with 
the spirit — and each time Em turns the pic- 
ture shows brighter— successive layers of 
tissue having been lorn off In the meantime 
by No, 1, At last all the remaining paper is 
torn off and there is revealed a perfect por- 
trait of ?i spirit painted by a spirit. Of course 
the sitter is willing enough to pay a good 
price for such a wonderful manifestation* 



Warships Converted Into Gay Floating Hotels 




The Transformed Battleships Would Look Like This 



Floating hotels- a whole flotilla of them — 
decked with gay streamers, tilted up with 
every accommodation that would appeal to 
lovers nf the deep and anchored in the 
beautiful Kyles of Hu to. This is the picture 
conjured up by an English artist who has 
suggested to the British admiralty the plan 
of converting their disabled battleships 
into floating hotels, and so create a new, 



and in all probability, pm tit able source of 
revenue, instead of selling the ships for a 
nominal sum. 

The artist suggests eon verting tile lighting 
top Into a band stand, Induing vines up the 
masts and many other attractive features. 
The plan would afford n delightful means 
of spending a summer outing and would 
doubtless be highly popular. 
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Machine for Writing Shorthand 



French Invention Which M»y Revolutionist® Present Srstem of Leern- 

ing Shorthand 



Shorthand can now be written on a mu- 
chine. For many years there have been at- 
tempts mode to construct a machine for this 
purpose, and while several inventions have 
been made and put upon trial they have not 
come into genera J use. However, a French- 
man, M, Eivort by name, has recently brought 
out a machine which lie calls the stenopliile 
ami which promises to lie of the greatest 
value, Inasmuch as It Is capable of practical 
use for nil business purposes and Is quali- 
fied to supplant the present method of writ- 
ing shorthand by band. 

Recognizing the necessity of having a ra- 
tional alphabet which would contain the 
greatest number of sounds In the fewest 
signs, M. Ulvort Ims designed an alphabet 
in which all similar consonant sounds arc 
consolidated, and lias constructed a system 
of syllabic writing by menus of which the 
operator is enabled to attain the speed of 
shorthand writers of to-day. Following the 
phonetic principle's used in present systems 
he has * om hi tied several of the consonants, 
such as B and V, F and V, T and I>, etc,, 
thus reducing the number of keys necessary 
to twenty, ten for each hand. There are two 
intermediate keys, one for the aspirate If, 
while the other moves the paper forward, 
An accessory key moves the carriage for the 
writing of numbers and signs much on the 
order of Hie upper case key in the single key- 
board typewriters. In appearance and gen- 
eral plan or construction the stenophile is 
very similar to a small typewriter, but the 
arrangement for holding and feeding the 
paper is manifestly different. It being placed 
on ilio machine In a large roll and gradually 
unwound from one spool to another. 

The speed of the machine rests, of course* 
upon the skill of the operator, but however 
rapid the action the legibility of the writing 
is unimpaired. It is claimed that with a 
week's practice tin average pupil can write 
fifty words a minute from dictation, and 
that at the end of two or three months he 
will easily attain a speed of from 125 to 
150 words n minute, the speed of the com- 
petent business stenographer nf to-day. 

One of the greatest difficulties with short- 
hand as now written is that the writer Is 
usually the only one capable of reading his 
notes* and if he is hard pressed the rapidity 



of his writing distorts the characters so 
much that lie himself often experiences dif- 
ficulty in their transcript ion* By the use 
of the stenophile this difficulty is removed. 
Tilt 1 characters as written are constant In 
form mnl are easily transcribed by all who 
understand the basis of the system, so that 
one person may be employed in doing noth- 




Taking Nate* la Shorthand by 
Machine 

big but taking speeches or letters, as the 
case ina y be, and others in transcribing 
them. 

The stenophile so far has only been ap- 
plied to the French language, but it is eas- 
ily applicable to all others, and we may 
expect to see it in trod need into business 
houses all over the world its a companion 
to the typewriter In the near future, 

— ♦-■ «» 

PRESIDENT TO USE WIRELESS ON 
HUNTING TRIP. 



President Roosevelt, while on his hunting 
trip in Colorado will keep In touch wth Sec- 
retary Loeh and hls official staff at ("lien- 
wood, Col., by means of wireless telegraphy. 
Two expert signal service corps telegraph 
operators will accompany the hunting party, 
The field outfit will be conveyed by ad army 
automobile as far as possible and then trans- 
ferred to the hacks of horses. 
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GRAVEL ELEVATING AND SCREENING 
MACHINE. 



For handling gravel the outfit shown in 
the Illustration is most efficient. It digs 
Hie sand and gravel from the loose lmnk, 
devotes and screens it so as to give two 
products, easting all large stones or tailings 
Gif on the ground beside it. 

The outfit consists of an elevator and 




Elevates and Screens Gravel 

revolving screen mounted on a flat ear. 
The elevator is composed of buckets mount- 
ed on nn endless chain. It is placet! to one 
side of the ear and extends 2 in. below 
the truck level and projects 0 In. Eli front 
of the car. In operation the ear is run 
directly to the face of the bank mid a 
man stationed at the top of the bank cim 
easily keep the elevator supplied with the 
loose material. The gravel is spouted from 
the elevator to the revolving screen in the 
center of the car, where the smallest of it 
falls through a line wire screen, thus sepa- 
rating the sand. This screen is set at nil 
angle and all that will not pass through 
It falls by gravity to n second wire screen 
of larger mesh. The gravel passes through 
tills screen and the tailings fall over the end 
and arc spouted to the ground. 

The sand and gravel are discharged by 
belt conveyers from the machine into two 
dump ears placed alongside. The machine 
is driven by steam power generated on the 
car. 

— — — 

We want one live representative in every 
manufacturing plant in the United States 
and Canada, and pay very liberally. Write 
for full details of what others are doing. 
Wo believe you will be surprised to Learn 
how much money you can earn during noon 
hours. 



AERIAL YACHT DUMONT S LATEST. 



“My aerial yacht," says Santos- Dumont, 
"Will soon start on its first cruise. Beneath 
the egg-shaped balloon, slightly less elon- 
gated than my No. 9* will he seen hanging 
what looks like a little house with a balcony 
window running half its Length on each side. 
The balcony window will be the observation 
room of the floating house, and In it the 
motor will have place. Behind it is a closed 
sleeping room, while in front you will see 
an open platform holding the steam produc- 
ing boiler. Steam can also lie led by means 
of a pipe to the open room for cooking and 
the closed room for lieu ting purposes, 

"As the 'floating house is designed to re- 
main for days at a lime in the air, protection 
from cold may become important: therefore 
the closed room cun be made quite tight to 
retain the heat. It 3s like a whole <71 r com- 
posed of a framework of pipe, aluminum 
and wire tightly covered with varnished bal- 
loon silk of many thick nesses. It will con- 
tain two cot hods, in which my guests may 
remain at ease." 

Santos- Dumont foretells that the airship 
will he a successful opponent of t lie subma- 
rine boat. 

- +■ * + -■ 

$350 OFFERED IN PRIZES, 



Many of our renders will be interested in 
the handsome prize offers made by The En- 
gineering News Publishing Co., 220 Broad- 
way, New York, for the two best papers on 
the "Manufacture of Concrete Blocks and 
Their Use in Building Construction." The 
first prize will be $250, the second $100. 
The conditions of the competition arc as 
follows: 

Paper must not contain less than 5000 
words nor more than 10,000; it must be 
typewritten, and must he received at the 
New York office of the company not later 
than July 31, 1905. The paper must lie 
signed with some nom do plume and be ac- 
companied by a sealed, envelope containing 
tile name and address of the author and 
marked on the outside with the nom do 
plume signed to the paper, it may be ac- 
companied by any photographs or drawings 
the author thinks necessary for its illustra- 
tion. Manuscripts and accompany hig unit- 
ten- must be scut by express prepaid or reg- 
istered mail. The outside of the package 
should be marked "For the Concrete Prize 
Competition/' 
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How Portland Cement is Manufactured 



Huge Rolls Crush 5-Toi\ Rocks - Rotary Kilns 150 Feet Long- 

How the Fuel i* Pulverized 

A large phi nt for the liiimiifncliirc of Port- 
land cement li is recently been completed and 
put in operation at Hull, \\ Q. t Canada, just 
opposite Ottawa, where there is abundance 
of l lu> necessary raw materials. The plant 
has a capacity for 2,500 bbL of cement per 
i lay. and involves a number of new features. 

An electric cableway, with a 1.200 ft span, 
is used for convoying the raw materials 
from the quarry to the crushing house, and 
the machinery throughout the plant is elec- 
trically driven by powerful motors. The pro- 
ves* of immu facto re employed is known as 
the dry process, and involves the use of huge 
rotary kilns for burning the cement, Kach 
of those kilns. In tills instance, weighs 150 
tons. The stone crushers of the plant will 
crush about 175 tons per liour t 

The process through which the raw ma- 
terials, commonly cement rock anil limp- 
stone, pass in the manufacture of Portland 




cement in a large modem plant, is unique 
and interesting in the extreme. The two 
materials are found close together and 
louse tied largely by blasting, though much of 
the material is so soft it can be shoveled otU 
by steam shovels working un a railway. 
From the electric cableway the loaded skip 
is lowered into the crushing house to a plat- 
form, 50 ft, or more above the door arid op- 
posite the nnmtli of the hopper, above the 
main crushing roll. The contents of the 
skip are discharged into the hopper hy elec- 
tric power, and the empty skip returned to 
the quarry. 

In one typical plant of (he kind the Itrst 
pair of crushing rolls are 5 ft in diameter 
and 5 ft, long, and have crusher faces of 
cast iron plates covered w ith projecting lugs. 
'Hit 1 sc rolls are capable of crushing a single 
rock weighing Jive tons. The speed of the 
urn slices is about 25h revolutions per minute. 



Okia ofth« l50*Toa Kiln* Load*d on flat Cara 
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Th« Electric Citbleway 

From these huge rolls the crushed TOdi drops 
into a 10-ton hopper below, whence It is 
fed through three sots of 36 hi. rolls mid 
passes through the last set reduced to Vi in, 
and less In size. On being screened all 
tailings from the crushed rock art? returned! 
to the crushing house and recrnshed. 

From the lowest sot of mils the crushed 
rock drops through a chute upon n 24 in. 
belt conveyor, which carries it upward* at 
a speed of 5GD ft per minute (tlie spend or 
nil the conveyors at this plant), to the 
top of what is called the ‘drier house/' 
Here the material falls by gravity over 
screens of Vi in, mesh. All that will not pass 
through— the "spalls’— is recnisbed mid re* 
turned to the drier house. Material passing 
through the screens falls to the drier. This 
drier consists of ti cast-iron box 40 ft. high, 
R ft. square and filled with baffle plates. 
The full from the last screen to the bottom 
of the drier occupies just 25 seconds, 'Hie 
capacity Is 3.000 tons per day. An 80-Im 
exhaust fan driven by n GO-hp, motor draws 
out the gases at the top of the stack and in 
the way of economy these are passed 
through the d, list-settling chain her, thence to 
the atmosphere. Ry this drier process the 
percentage of moisture in the crushed rock 
is reduced to about one per cent from the 
original four or five per cent. The gases 
on emerging from the stack have n tem- 
perature scarcely above 212 deg. F. 



From the bottom of the drier stack the 
crushed stone Is carried by a belt conveyer 
up an bid Inc to the transfer lower and is 
delivered to another bolt conveyer, and an 
automatic sampler draws samples as the 
lock pusses from the one conveyer to the 
other, This, sampler is a most ingenious 
piece of mechanism. It Is a brood plate 
hinged something like a damper. And tit 
af tried intervals it is thrust forward Into the 
material taking a 1-lh. sample at each thrust. 
It is withdrawn by means of a weight. It 
acts in accordance with the speed of the con- 
veyor as it is only thrust forward In re- 
sponse to an escapement mechanism belted 
to tlie conveyor shaft. 

On the second 24-in. conveyor the rock is 
carried down the full length of die stock- 
house cupola and by means of a self-pro- 
pelled tripper deposits its load in Idas, a 
number for each of the two materials, and 
an extra bin for mixing. Cement rock and 
limestone are mixed by discharging the con- 
tents of these bins upon belt conveyors run- 
ning in a funnel beneath. From the stock- 
house the tunnel conveyors bring the crushed 
rock to the first dump at tlie upper part of 
a weighing house where there arc two 300- 
ton bins, one for cement rock and one for 
Mm cat one, and a 10- ton weighing bin beneath 
each of these, in which the proper propor- 
tions of the materials are secured. 

At what is known us the “chalk” grinding 
house, material is ground between sets of 
rolls to an exceeding fineness. These rolls 
have a compression of 1500 Ihs. per square 
inch and handle about 300 bids, of 
materia I per hour and about 8G per 




Ball Mills for Grinding ClinHor 
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Installing Rotary Kilns at the New Cement Plant at Hull, Canada 



eent of t!io ground material passes through 
n sieve having meshea per linear 

inch. The ground material Es eon v eyed 
to :i 1 dower house, where iho finer is 
separated front the coarser, Filtering at the 
top of the blower house, the hell rcmveyor 
pushes two stationary trippers, en eh of which 
takes off its proportion of the load and re - 
places the rest. The material they take is 
supplied to the discharge pipes of sixteen 
fmi blowers. The i mi ter in I, fulling through n 
system of baffles and transversely through 
the current of uir maintained by the blowers, 
the finely ground is carried into the settling 
root n where it settles into bins but the course 
fulls by gravity through the current of air, 
instead of bring conveyed by if. ami is sent 
■ hack to the grinding house. From the set 
tling room bins the chalk is conveyed to the 
chalk storehouse. The walls of the settling 
chamber are of coarse gunny sack, and much 
of the machinery throughout the plant Is 
protected with this materia]. 

From the chalk stockhouse, which is of 
1,000 tons’ capacity, the chalk is conveyed by 
a long screw conveyor to a belt which leads 
to the kiln house. 

The burning of material in the huge rotary 
kiln is the most interesting process involved 
in the manufacture. The kilns used nowa- 
days exceed In size anything that was seen 



four or live years ago. Time was when a 
steel kiln fi ft. in diameter ami 60 ft. long 
was considered a monster, but this large 
plant uses cast' Iron kilns ISO ft. long and 9 
ft. in diameter. These kilns, of which there 
are sixteen in the plant we are describing, 
ate supported on 30 wheels, called Edict's,” 
at 15 points of their length and revolve at a 
speed of about one revolution in 45 seconds. 
Power is supplied by geared motors mid way 
of the kilns. The rotaries are inclined and 
are held in place by two thrust wheels bear- 
ing against turned rings encircling the shell. 
The output of each kiln is about 750 bids, 
per day of 24 hours, and less than 75 lbs. of 
fuel Is used per barrel of product The fuel 
used Is pulverized soft dull which must be 
especially prepared for the purpose. It is 
tics t put through what is called a “grizsdy 1 " 
in which the larger pieces are crushed, it 
then goes to a drier house where steam colls 
drive heated air through the drier stack at 
the rate of 30,500 cu. ft. per minute. From 
the drier the coat falls into n storage hopper 
and is taken by a screw conveyor to the 
coal grinding house. Here it passes through 
a tube mill and conies out in a finely pulver- 
ised state and is conveyed to a fine coal 
storehouse nea r the coaster. Til la fine coal 
is fed into the lower end of each kiln by 
means of compressed air, 
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The chalk as It descends through the kiln 
reaches Hh- stage of Incipient vitrification 
and forms clinker. ihe lit ^ t to which it Is 




Section of Ball Hill 



subjected being nmM Intense. Sometimes it 
lieeonms wholly vitrified and collects \n rings 
mid obstructs the flow, A peculiar means 
is taken to again open tin 1 kiln. A rwvnd gun 
operated by compressed air is loaded with a 
ready » made cement slug about V - in, diam- 
eter and Iei ill- long and discharged Into the 
ki 1 ii, breaking up the rings of glass within. 
At the lower end of the kiln the clinker 
drops out into a cylindrical revolving cooler. 
Air drawn through the cooler serves to 
cool the clinker, and as it passes over llie 
hot clinker is heated, and tills warm nir is 
admitted to the kiln. The cooler rotates just 
as the kiln does; it Is, however, set at a 
greater inclination and the clinker passes 
through more rapidly. From the cooler the 
clinker drops into a bucket conveyor from 
which it is spouted to what is called the 
“had clinker” elevator and which discharges 
u|wui the pavement outside the roaster house. 
The clinker is then conveyed to the grinding 



house where it is first reduced In size by bait 
mills and then pulverized by tube mills. 
The proper amount of plaster of parts not 
exceeding two per cent is added after the 
crashing hi ihe bail mill. This is to retard 
the setting of the cement. The ball mill 
grinds it by means of loose tumbling balls of 
steH carried in n rapidly revolving drum. 
The tube mill reduces the clinker to the 
market fineness of which #2 per cent must 
pass through a 100- mesh sieve. The tube 
mill consists of a steel plate cylinder, pro- 
vided with a driving gear and lined 
with hard Iron, silex or porcelain bricks. 




For Crushing; Coal 



Material is fed sit one end through si hallow 
i in i union ami discharged at tile other end, 
The mill is filled to a point U little above its 
axis with material and pebbles and made to 
revolve, causing the mass of pebbles and 
material to tumble about, upon and over 
each other with wave-1 Eke undulations, pro- 
ducing an enormous grinding surface capa- 
ble of reducing to any desired fineness with- 
out screening any dry material subjected to 
its action. 

The pulverized cement is finally put 
through a second blower house which sepn. 
rules alt coarse particles from the fine and i* 
then stored until such time as it shall he 
pm on flic market, 




Rotary Drier 
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DISINFECTING FILTER FOR HOSPITAL 
SEWAGE, 



B l v Dr, Mnariru ButUrJg 



ENGLISH STEAM OMNIBUS. 



The latest steam omnibus has liwn built 
I'd! - the London Hoad Car Co, It is of 32 bp, 



Sewage from hospitals, carry ins with it 
germs of all maimer of conta gfous and In* 
factious diseases, Its a menace to the public 
iioalth and may at some far removed spot, 
contaminate whole com inanities, Germs of 
many diseases live through nil extremes of 
weather, some of them for years, as in the 
ease of tin 1 typhoid germ. 

The only precaution against diseases being 




Filter for Hospital 

carried in Mils manner from hospitals is the 
thorough disinfect ion of sewage. My ap- 
paratus for this purpose consists of a cop- 
per tank into which (hr vessel tern tabling 
sewage Es placed and the tank filled with 
water. A powerful ,01 s burner is arranged 
beneath the tank and brings 11 m- water so 
a temperature of 212 degrees F. The water 
is allowed to boll one minute and both ves- 
sel and contents are thus thoroughly disin- 
fected. 

A 2-in, valve at the outlet of the tank al- 
lows the contents to escape through a trap 
into the sewer, so that there Is no chance 
of further infect ion. Hy turning the water 
Valve the tank and vessel are cleansed. 



An excellent ipinllly of sofl eon I is found 
In the Indian Territory, The lie mines pro- 
duced 3,320,95? tons hist year, The four 
coking plants coked 60.000 tons. 







London Steam 'But 



and kerosene ts used for fuel. The vehicle 
seats 34 passengers and is of the double deck 
type, 

+*-+- 

Our readers are invited to contribute to 
the Shop Notes department any kinks which 
they have worked out, or may be using to 
advantage, and which others might use with 
benefit. Wo can make use of rough sketches 
of any size. 



NEW SUBMARINE TELESCOPE. 




It is believed that In many eases a sub- 
marine telescope 
would avoid the 
necessity of a 
diver going down. 
Where a Heard] is 
to ho made, or 
where the diver 
must first locate 
an object before 
going to work up- 
on H, the sub- 
marine telescope 
Is calculated to 
save a great deal 
of time, It can 
be used at any 
depth to which a 
diver can safely 
d 1‘ticfi 11 d. The 
viewing tube is 
made in sections 
which arc added 
as the lower end of the tube, which con- 
tains she lens, ifi let down. In order to 
secure sufficient light at the bottom an elec- 
tric lump securely inclosed in a strong glass 
case is attached. When the light is turned 
on the water is Illuminated and easily ex- 
plored, 
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Wonderful Discovery in Photography 



Portraits in Colors by a Purely Photographic Proe«$»**No^a* 
tive Partly Devoloped Under Sunlight 



Among all of Hie investigations and dis- 
oo varies that have recently been matte rela- 
tive to the phenomena of light hi connec- 
tion with photography, the experiments of 
Mr. J, Ellsworth Hare, a Chlcaiso photo- 
graphai\ are ■showing sumo of the most 
promising practical ihsuI ts f While photog- 
raphers all fiver the world have been at- 
tempting to discover methods of photograph- 
ic^ in colors or of prod Living colored photo- 
graphs by one process or another, this young 
man has actually succeeded lit producing 
portraits In triors by n purely photo graphic 
process. These portraits hear a distinctive- 
ly poster character in appearance aval, al- 
though the process has only been perfected 
within the past few weeks, the new style 
colored photographs are already comma Tid- 
ing high prices among the members of Chi- 
cago’s four hundred. 

the process of making the ‘‘poster por- 
traits in tailors/" as the inventor calls them, 
is n printing process, the result being 
In-ought about by a double exposure to the 
light and a triple manipulation of the cliCnil 
cub** The photograph is made on a thin 
metallic plate, very light in weight which 
is prepared by a cot n pi ini tod system of coat- 
ing before 1! is ready for printing. 

3 he first emit is of a eollodlon nature, 
containing the double sabs of stiver. After 
fids coating has been allowed to dry over 
night In a dark room, it. is rerouted with a 
heavy coat of specialty prepared iind sen- 
sitized b term ante solution, in which enough 
black carbon pigment has been lidded to 
make the solution perfcrll.v opiupie. The 
pi a to, when thoroughly 4ry t is ready for 
printing. 

An ordinary portrait negative such as Is 
used by all photographers is used to print 
from. Although the operation of placing the 
sensitized metallic plate ill emit net wilh the 
negative must be done in the dark room, 
1 ho printing is done in the £imilfdit. The 
lirst exposure is determined by time. 

After the first exposure has been made the 
plate is removed to the dark room, where U 
undergoes a process of washing in hat water. 
This removes the apaipie substance, or outer 
routing, from the liigll light part of the 
photograph, leaving the high lights and half- 
tone portion of the underneath coating tree 
to the action of light for the next: exposure 

and the shadows remaining perfectly blank. 



The plate should then he thoroughly dried, 
when H Is ready for the second exposure. 

This exposure Is made by artificial light, 
the time of which can only be determined by 
1 he printer's judgment. The plate Is then 
ready for the toning bath, which is to pro- 
duce the desired color. The different colors 
arc produced S>y the use of a series of ton- 
ing baths, the chemical cum hi tuitions of 
which are a secret of the inventor. Thus n 
variety of shades from I night red to pink 
mid from pale green to deep yellow art? ob- 
tained in the high lights and throughout 
the half tones. This leaves u striking photo- 
graph in two colors, the high lights standing 
out from the black with marvelous effect, 
which makes the person photographed ap- 
pear to he seated m a dark room with a 
fit sod of strongly colored light of the se- 
lected tint falling upon him. 

Photographs of even greater effectiveness 
than those already mentioned arc obtained 
in three colors by the same process, with the 
exception that colored carbon pigment is 
used in the hicrouiute solution in place of 
the black employed in the original process. 
This gives the shadow hi one color, the high 
light in another and the half tones In a third 
color T widt h Ik produced by the presence 
of one color overlying another. 

The metallic plate is used for two reasons. 
First, it acts as :m opaque backing, which 
prevents the action nf light on the inner or 
first coating from the back. Secondly and 
most important of all. the plate, having n 
hard surface, prevents the coatings from 
sinking ill as is the case with photographs 
made on paper. This produces a photograph 
of a luminous ipmlity* The latter effect con- 
stitutes one of the chief beauties of the new 
style of color photography and is a distinct 
Innovation in the photographer^ art. 

The discoverer of the process exp hi Ins bis 
invention as an inspiration which came to 
id in after dreaming over an Idea and ruining 
scores of plates while experimenting during 
I be past four years. 

m i » — 

Little oak boxes hit placed on some of the 
tom bate lies in Paris. Find their purpose Is for 
receiving the cards of those who visit the 
graves, that the friends of the deceased may 
know whom else holds the departed in loving 
re mem bra nee. 
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River Boat Made l*000*Mile Ocean Voyage 




When the “H. C. Grady,” a river steam- 
liojil formerly navigating the Columbia river, 
was sent down the Pm -I tic const to Sail 
Francisco liay lu$f season, in rogpouse to a 
demand for fiat- bottomed river trimmer*, 
seamen along the coast prophesied sin- would 
never make her destination in safety arid the 
eli ft nees against It were so great that her 
crew deserted, The river boat hi construc- 
tion is riot nt nil adapted to oi-enn naviga- 
tion, The *11, C. firmly," a staunchly 'built 
little era ft 1 25 ft. long, 2fi ft. beam mid 26 
in, draft* looked entirely cult of place oil the 



tempestuous Pacilie. The guards of the craft 
were sen ivoiy three feet out of the water, 
and the first laittom somewhat less under 
water, TJie cabins and pilot house towered 
high Eti the air and offered n due broadside 
it i squalls. The stern wheel eiihaiieed tlie 
difficulties* as when the bow dipped the stern 
flew up and increased the strain on the en- 
gine's. 

Nevertheless, with a crew of landlubbers 
under comma ml of Captain Denny, the bout 
made flie l.OoO-mile ocean voyage in just 
five days without disaster. 



DAKOTA LIGNITE FOR IRRIGATING 
WORK. 



The production in great tracts of North 
Dakota land can be increased ten fold by 
means of Irrigation, The U. s. ideological 
Survey, in a comprehensive report, reemn- 
n lends n plan for doing this, Croat bi ds of 
lignite are near The surface, mid crop out 
from hillsides. With suitable pumping ma- 
chinery water (mm rivers and creeks cun be 
raised 1 00 or more feet and easily distributed 
over the level plains. The lignite is very 
easily mined, 

— 

HOW TO MAKE A STORM VENTILATOR. 



The ventilation of a room in stormy weath- 
er in wtirh 
manner that 
ruin or snow 
cnimol blow 
In and spoil 
curtains and 
carpets may 
be effected by 
a very simple means, says the Physical 
Culture Magazine. 



build a box with one end mid one side 
open, using b-in. Iwards (preferably 
ilia I rheii), and making it jnsl large enough 
to lit the sides of the window frame close- 



Exterior VI* w Interior Vitw 

ly. The box may be of any depth deslml, IS 
in. is a good average. Paint, cover or slain 
tlie 3i"\ to make It sightly anil then adjust 
in the window as shown in the Illustrations. 
The box need only be used in stormy 
weather, being removed entirely during fair 
weather. The current of air ft admits to the 
room m qv l>e Increased or decreased by al- 
low tug it to extend farther out on the oub 
side, or by dm wing It farther Into the room. 
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How Gas and Electric Meters Work 



On* of Euh Type Ext ilalned Will M&K* Otb«n £&*Llr Und«r*tcn>d— 

Many Very In^euioue 



Two types of gas meters are iu use, the 
wet meter and the dry motor, t ins. 1 and 2 
show the moat Important parts of ii dry 
meter. In Fin, 1 Is represented a erosS'SCO 
tion of the tinned case having apartments 
C, J), E t mul F, Id apartments C and D are 
disks fastened together by flexible leather, 
L, forming a sort of bet lows as in an adeor- 
deoiL Piston and valves are represented fit 
N. Suppose gas to enter at it, VI g. 2. Its 
pressure 1 ? opens valves into Q which expands, 
driving the gas out of the chum her a c and 
D into the consumer's pipe. As the bellows 
empty, the chambers refill. The amount Q 
will hold is known. Referring to Fig, 2, end 
view, N transmits the motion of the bellows 
to the shaft, S, which in turn moves the 
dial gear wheels, causing {he hands to regis- 
ter the amount of gas pasted in, H Is a 
chamber containing levers and the din E 
mechanism, 

Figs. 3 and 4 refer to n wet meter. Fig, 
3 showing a front view and Fig. 4 the In- 
terior arrangement at the bark. W repre- 
sents the wafer level, water being put In 
at U« Too much water will overflow through 
V, A is a sheet metal cylinder. Within 
this revolves another cylinder on an avis, 
Tibs cylinder Is divided into four chambers, 




A m G, J, and K, haring four outlets, 1, 2, 
H* and 4. Gas enters around the axis ami 
flows up through the tube T which, reaches 
above the water lino, \X, into the chamber 
K. Its lightness causes riu> Inner cylinder 
to revolve In the direction of the hands of 
a clock. The chamber K fills, revolves, then 
empties through 4. just as G is doing through 
1. This rotation is transferred by the axis 
to a gear ivhwl, )£. Fig. 3, and Ujr the shaft, 
S, to the dial wheels, and is registered, the 
capacity of each chamber being known. Tibs 
continues until I he consumer’s pressure is 
equal to that of the gas main, when the 
meter siops until the pressure again lessens 
in the consumer's pipe. Too high or too low 
water causes n flout. G, to rise or fall, thus 
shutting ofT the gn s until the meter is ad- 
justed to read correctly. 

Wet meters freeze and require more at- 
tention than dry meters and arc less used. 
Dry meters should be frequently examined, 
as the leather will become hard and brittle 
with ago. 

To read t he register. Fig, 5, of a gas meter, 
proceed as follows: 

Dial TV’ reads “6 t? because it has not yet 
touched ,I 7.” J>in1 +i R" reads * f 7" for a like 
reason, and dial k< C ,? ready “7T Put down 




rig. i 



Tirf, 9 
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these figures, namely, 677, find field two ci- 
phers, because tlie lowest, tl C” dial repre- 
sents hundreds. Tluu? you Imre 67,700 cubic 
feet, Subtract from thin the figures of the 
In wt months rending ending say 65,000, and 
you have what you must now pay for, 2,700 
cubit! feet. 

An electric recording wattmeter is really 




The lines nf force will run straight across 
from S to X If undisturbed. But send m 
current In at A and out through B ami a 
Held, rubber bnmls if you wish, forms, turn- 
ing in the direction indicated by the respect- 
ive arrows. These two fields tend to bend 
the Hues of force running From S to X In 
tiie manner shown. At the same time, the 
S X lines try, like stretched rubber, to re- 
main straight, lifting R up and pushing A 
down. Fasten these two wires to a center 
and we have the armature of a motor. In 
the wattmeter instead of one loop o£ wire, 
file armature is made up of a number of 
loops of fine wire which are wound length- 
wise of a spool on the shaft. In place of 
the H and \ poles of magnets, the watt- 
meter lias two fixed loops nr colls of heavy 



an electric motor. To understand how it 
works, let us suppose a current of electricity 
to flow In a wire, Tig, 6. in the direction 
of the arrow, Experiment has shown that 
this wire will then he surrounded by a 
force which elect rlelims call a field, or “lines 
of force, 1 * sometimes likened to rubber bands. 
This same strange force appears between the 
opposite pules of two magnets, as in rig. 
7, and in order 1o talk about it we will use 
the terms "field” or "lines of force." Sup- 
pose in big, 7 we are looking at the end of 
two wires, A and R, Joined at the other end. 




Fig, o 



H B 




wire, Fig, 8, and through these the current 
(amperes) to the consumer passes, making 
many, few, or no 1 hies of force according 
as he vises much, little* or no current; and 
making the armature turn alow or fast as 
did A and R. Tig. 7, The armature Is con- 
nected across the circuit coming into the con- 
sumers house to get the effect of the electric 
pressure (volts), Combining the effect from 
the current coils, and that from the arma- 
ture, the wattmeter reads amperes x volts = 
watts, 





r»H4 
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An AfldUlonnl loop of wire called a shunt* 
Fig* 8, is wound rrn the current coils to give 
enough added linos of jon "i. 1 lo make up 
("nr friction. Friction is slight, I ho shaft T«c- 
iik^ sol hi jewelled bearings us in u watch. 
Sometimes too imiHi current flows through 
tin? armature, even with no load. This imikrs 
(Im armature turn and is termed "creeping,” 




It eon be stopper] by biking some of the 
wire out of the shunt coll. 

As the shrift revolves a sot of p'ti r wheels 
are turned, registering on the dial the man- 
lier of watt hours (watt a x Hours,) A watt- 
meter is tested by putting it on tin 1 some cir- 
cuit with a reliable instrument, or on a 
known load. If it runs too fast the poles 
of the magnet, which art as a drug on a 
copper or aluminum disk, are brought far- 
ther from the axis, giving more leverage e 
if too slow they are moved toward the axis. 

Wattmeters read either in watt-hours or 
kilowatt- hours. Referring to the register. 
Fig. 9* dial A has not registered; dial Breads 
“5" because It has not reached "6; h+ dial 1' 
reads °4;" dial D reads "2; ,+ and ilia! E 




F Itf* tO. Walt 



rends *'7/' Putting down these figures gives 
5, G, i t 2, 7 watt-hours, or dividing by 1,000, 
gives 56,427 kilowatt-hours. Take from this 
tile figures of the last reading paid for, kei y 
16.427, and you now pay for 1(1.000 kilowatt* 
hours, 

I ho hands on the adjoining dials revolve 
in opposite directions, hem e n reading should 
always be verified, us it Is easy to mistake 
the direction of rotation. 



While excavating for the new Paris sub- 
way, the main postern and drawbridge of 
the Hu stile was discovered. The gate is to 
be recntLsI tin ted on the Avenue Henri IV.* 
where part of one of ihe towers of the fam- 
ous prison fortress has been set up for a 
mu nber of years. 



/COCO fQQO /OO 




Fig* O, How to R«fld the dial* of & Wattmeter 
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SHOP NOTES 



USING MOTORCYCLES FOR SHOP POWER. 



A ttiokuvyvie imy Ur rigged up to run 
shop machinery with excellent results. The 
motorcycle will provide as much power as 
ii 3dip. gasoline engine and is nut a l sill 
injured for use on Hie rond by pulling it 
to tills purpose in tliu shop,, suvs a corre- 
Hpnhdeni of the American PhicksmhbL 
The nmin cement Ik very simple. Make 
n stand. ns shown in the sketch, to raise 
the wheel from the floor. Block (he front 
wheel with a block on each side of the 
wheel, one in front and one fit the rear. 
For the rear axle make a stand, A, and 



This arrangement is suitable for running 
a drill press hoi we dipper. grindstone, lat lie 
or emery wheel, 

1 » » 

Dwelling houses of hollow concrete blocks 
have been constructed by the Sac Pedro, 
Los Angeles & Salt hake R. K. for some of its 
section foremen Each house is provided 
with a concrete cistern, 

«►-*-*- 

REMOVING OLD GEAR WHEELS FROM 
SHAFTS. 



<;ear wheels which hnve been on the shaft 
n long while *o that (hey are in a demy lug 




*£At Of w 




Uhl njf n Uatorcyals Tar Sliof? Power 



screw ii fast to the floor. Make a small 
shaft, B, and fasten in llie end of it a 20- 
tool h t 14 -in, sprocket, C, Rave ii flush* 
Make joumnls or bearings, IJ. to hold the 
shaft and use collars, E, tn keep Et in place. 
Set this directly under life large sprocket 
of Hie rear wheel of Ihe motorcycle. fasten 
It there and get n chain lung enough to 
reach all the way around. Make the pulley, 
F, 6x3 or 4x3, of whatever speed desired, 
and pm In place, Set the machine upstairs 
or down, as desired, and run the belt from 
the spark shaft to the Hue shaft. Fill the 
bicycle tank, which holds 1 gal. of gasoline, 
sufficient for 100 miles 1 run at a cost of 
about 14 cents. It Is not necessary to keep 
gasoline in storage as when riding to ami 
from the shop one may have the lank filled 
at a store. The bl cycle con be taken from 
its stand for use on the road in five minutes. 



condition may be removed by means of a 
rain rigged lip as shown in the sketch. 
Five-foot gear wheels with &-Jn, httlm 




Re Etto-viBfr Old Go.r nhe«u, 



which had been on a Chin, shaft for 12 
years were removed in this way by C, J, 
ruse of 1Toy, Ra. An old shaft, 4*£ in, in 
diameter and 6 ft. long was lump from the 
celling by means of a rope. This served as 
the ram and was propelled by four men. 
The wheels came off readily. 
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COMPASSES FOR METAL WORK. 



The compass shown ui Fig. i can be made 
hy most (my one out of sheet material, The 
compass ] in s no looking device, ns it depend** 
on 1 1 m* 1 Ightuess of the point to keep it ha 





position when In use, Use thicker material 
Until Is used for calipers, sfiys the Model Kn 
glueei-, Loudon, and harden and temper the 
points. Fig. 2 shows another useful form of 
compass which is not difficult to nmke. 



AN EASY WAY TO EMPTY AN OIL 
BARREL. 



For emptying oil from the barrel Into the 
oil tank* the arrangement shown in the 
sketch Is highly recommended by n corre- 
spondent of the Engineers* Review. The 
device Ik operated hy air procure. 

A short piece of 2-in. pipe is fitted to a 
valve, nnd a nipple having the female side 
of a coupling screwed to it, is lifted into the 





E.inptyinif an Dll Barrel 



valve. A rubber hose Is connected with n 
piece liiaving the male part of the coupling 
screwed on it and ibis pipe is connected 
1o the air line. In the hung hole on the side 
of the laurel a pipe, proportioned so that 
it reaches up above tlie tot? of the tank and 
extends over so as to empty in through the 
round hole that is In the top of most tanks, 
Is fitted, 

When ready to empty a barrel of oil, it Is 
rolled near the tank, stood on end and a 
hole to receive the 2-hi pipe having the 
valve is bored in it, the pipe is screwed 
in and the valve closed tight. The barrel 
is then tipped down, the plug in the side 
removed, and the pipe which runs up the 
side of the tank is strewed in. This should 
tit tightly so there will he no looking* The 
air is then turned on. the pressure foi'ces 
Hie oil up into the tank and f he barrel Ifl 
emptied in a short time. 

It u Light be possible to work this scheme 
with water pressure, but unless there were 
some efficient means of draining the bottom 
of the tank, the little water that would be 
apt to collect there would cause the tank 
to rust. 



AGING OAK WITH AMMONIA FUMES, 

Strong ammonia fumes may he used for 
aging oak says the Manual Training Maga- 
zine. Place the piece to he fumed, with an 
evaporating dish containing eon cent rated 
ammonia. In n Ijox and close it airtight. 
Leave for 12 hours and finish with a wax 
polish* applying first a thin coat of paraffine 
oil and then rubbing with a pomade of pre- 
pared wax made ns follows; Two ounces 
each of yellow ami white beeswax heated 
over a slow fire in a clean vessel (agate 
ware is good } until melted. Add 4 nz, im- 
port tine and stir till entirely cool. Keep the 
turpentine away from the fire. Tills will 
give the oak a lustrous brown color, and 
nicking will not expose a different surface, 
as the ammonia fumes penetrate to a enn- 
e idem hie depth, 

* > » 

PREPARING BORAX FOR USE IN 
WELDING STEEL. 



Put 1 lh„ of borax in an old Iron kettle 
and set it over the forge lire and cook it 
thoroughly. Keep stirring slowly after the 
borax *k sill melted and until It resembles 
popcorn. There will be about three times 
the original quantity, nitd it will go farther 
and do its work better. — Contributed hy 
Wm, Raymond, New Sharon, Iowa. 
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HOW TO MAKE A SUBSTANTIAL FORGE. 



A GERMAN METHOD OF CLEANING MA- 
CHINERY. 



Thu farmer or other person in a remote 
place who wishes to ljeetniie Ins own black- 
smith can make a cheap and substantial 
forge in one day. after tlio following 
method; 

Make n square box of 8-in. board, a ft 




on I he ?klcs, and place legs of convenient 
length Inside the cottiers. Xnil a solid floor 
on the bottom of tlio box. In a 2- in, iron 
pE|»o r 30 in. long, drill about a dozen Vi-im 
holes in a small circle near the center. Pass 
the pipe through sung hides cut in two op- 
posite sides t*f the box, leading :t protrude 
2 in, on either side. It" one end of the pipe 
i* threaded, screw it into fan before run- 
ning through I he box. 

Make concrete of Portland consent, one 
part* wild three parts, and mix with 
enough water to make ii of lire right con- 
sistency,' Tamp the concrete into 1 Ike box 
above and below the pipe. leaving the top 
Eloping toward the holes in the pipe. Put 
a heavy 4-iu. ring around the lnhes and 
cement it In. A [dug in the oilier cud of 
I Ele pipe allows ashes to ■ blown opt when 
necessary. 

The fan shoo Ed be about fi in, wide and 
IS In. in diameter, with iron or hard maple 
boxes mid a 2*1n. pulley. Mount the fan 
on the same hoard that forms the bottom 
nf ibe forge box, for rigidity. V bond may 
be suspend id over the heart It and connect- 
ed to the forge bark by a strip of sheet 
him, When the cement has hardened* ;t 
durable II reproof forge Es the result. A 
welding heat mu ho obtained in one miiiiifo 
witll tills out til.— 1 eiil [ ifmted by llimin 
Tombaugh, streator, 111. 



Tlie use of blotting paper for cleaning 
machinery in many of the large shops in 
Germany has been found very effective and 
economical. The German workman former- 
ly used on an average 250 grains of cot- 
ton waste, one now sponging cloth 
and ope or two renovated ones per 
week; now he is supplied with 150 
grams of cotton waste and eight 
to ten sheets of blotting paper, at 
a cost of two and a half cents* in- 
stead nf six and a quarter cents, 
ns formerly. The paper is* there- 
fore* not only cheaper* but docs not 
soil the engine with tiber and dust, 
like sponge cloth and woolen waste, 
which was used, besides being oth- 
erwise preferable even to cotton 
waste. It has the advantage of 
being less combustible than other 
cleaning materials, anil safer In 
another way: by eliminating the 
chances af having the bund drawn 
into moving machinery while in 
process of cleaning. 

•* * » 



ARCH IN SIDE WALLS OF FURNACE. 



rim const h T it repairing nf side nulls of 
the furnace of externally tired boilers is a 
big item of expense. An arch in the side 
wait, spanning the entire length of the 
grates, will save the cost of its Installation 
many times in a year, says a euiTcspon deist 




Arch In Sid# Wall* Of F^rxiaco 

<>f (Eic National Engineer. When the lire 
brick arc burnt out and must Em replaced, 
only the brick beneath line arch need be re- 
moved* and flit 1 upper pari need nut be in- 
terfered with. Knelt engineer must deter- 
mine the height of the ureli required in Ids 
individual case. 
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GRINDING ATTACHMENT FOR A LATHE, 



HOW TO MAKE TRACING PAPER 



A grinding attachment* Intended for short 
work ii ml Interim] grinding, which does 
nivay with an overhead drum with holt and 
hangers and which can he put nil nod tiik.cu 
r.fcff a. In the In u few momenta \h desert I mil 
l>y i\ corresporcden I of the American Msi- 
cbluist 



Tracing paper for use with either pen op 
ink inaj" he j untie hy brushing it solution, 
consisting of one part of castor oil In two 
parts of methylated spirt tw (poisonous)* 
over one side of some good thin printing 
paper. Hint off and hang up to dry* after 
which it is ready for use. 




The shaft, Ik tins a spHm\ so that tin? 
drum. A, which is 3 no v hied wish sol screws 
t» fasten It, can he slid to any position over 
the lathe bed. The shaft boxes, (.', are self’ 
adjusting and can he raised to take up the 
slack of t!ic belt, F f and then secured by 
the collars, 1). The upper portion of the 
fgtnncUion, E, is hinged so that ihe shaft 
and drum may he swung to conform to the 
different iingles in which the grinder is 
used, and thereby causes a flm licit to run 
better on the driving pulley of the grinder. 
Silk ribbon is used fur high-speed belts. 
Any simple form of grinder can be fastened 
to the tool block of the lathe and bolted to 
the drum, A* The stanchions are lifted to 
the slides of the hiliic and held by a bolt 
that screws into n flat piece placed under 
the Inside projections of the lathe bed, 

Tl jc belt, T, must be connected so It can 
he readily put together or taken apart, A 
steel I jii-l t liouk fastened to one end of the 
licit may tic used successfully with holes 
punched hi the other end., .so that the honk* 
when slightly bent will enter and stay 
well as when clinched. 



REPAIRING A WORN-OUT DRILL SOCKET. 



There is an old and easy method of re- 
pairing a worn-out drill socket which may 
not be known to some, and which will be 
found iff particular benefit ill repair dig 
morse taper shanks, which in time become 







itepjitr tor Worn-Out PrUi socket 



u'ovn an that the tang will no longer hold. 
By drilling out and Lapping at the bottom 
of the slot a piece may be screwed In and 
squared out again, thus making the socket 
as good as HOw\ By drilling from each side 
and tapping, a plug may tie made a very 
1 fglil fit. Urns a voiding - any chance of work- 
ing loose. — -Gnu tr [lulled by A, C* Eggleston* 



The 1906 edition of Shop Votes just ovilj 
2i>0 pages; 385 illustrations; only 50 cents. 
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SUBSTITUTE FOR A SWAGESHAPER. 

A filer who hud some fulbswatge gang 
eilgur saws t< >■ tit, Smt had ilo * we tge- shaper, 
used a side Hie install! and pul the an mo 



A GOOD METHOD FOR ATTACHING LINE 
WIRES TO ROCK, 



Tide plume Hues must often pans in a cEr- 
cullou* it lid lengthy route hi mountainous 




ItMtHti S/iV PlAlf 



Swsg'fl- ShupeF ^aljUUntfl 




LCATtoifi DiraoriQ 



bevel on mi ll tooth m el manner which wan 
both Ingenious el ml efficient. 

In :i small piece of leather belting, hourly 
Vi In, thick. In- r ut ei slot so that It could be 
slipped over the end of it HMn. die. He held 
the rile on an emery wheel and ground off 
I he sharp corners so they would not sera tell 
the saw. Then by resting the leather on 
the saw plate, it gave him a bevel back 
from the face of the (moth and also from 
She extreme out! big edge towards (lie eye 
of the saw’. This gave el tooth with the 
out ting edge the widest. By the aid of si 
gage tie tiled mdd (he swage just (nuched 
the gage and so made all teeth the srinie 
spread. The saws so made worked nicely 
ami cut smoothly, says n correspondent of 



countries, heea use of no convenient menus 
of attaching wires to rock, A correspondent 
of the American Telephone Journal describes 
a good rock fixture for (his purpose. 

A piece of strap iron, Vii in- by iy s in. and 
fnpered slightly at one end is split hi the 
center of the tapered end as shown at A 
in the drawing, A hole I In, deep is then 
drilled hi the rock, and a wedge, like 11 In 
the sketch (previously made), is placed In 
the split eml of the iron ml and the rob Is 
thou driven into the hole drilled in the rock, 
as at C. II is practically Impossible to with- 
dmw ;t rod put In III this way as the two 
lingers of the rod spread apart as It is driven 
against the wedge, and the effect of an ex- 
pansion holt Is produced. 




'vvtfft 



Av/* 
Nn, 



failure lor Rcs?k 



the Wood- Worker, but the method is ree- 
Ollimptlded only for emerge IU ies when a 
swage-slnipet' cannot he had. 

* ■ • 

In a new clock for it sick mum, an electric 
lamp is arranged behind the dial, find when 
the invalid presses n button, the shadow of 
the hours and hands, greatly magnified. Is 
thrown r,n tlie ceiling where he can see it 
without turning his head 



The sketch shows this scheme applied tu 
a vertical rock sir I), the two rods or straps 
being IkiJtcd together, and applied to the 
under side of a rocky ledge at E. In each 
case, Hie insulators arc screwed to steel pins, 
which fin. 1 screwed tu the iron simps. 



A hot pin may he cooled by pouring n ball 
teaspoon Pm nf iirpin ammonia in the oil cup 
\\ illi the oil. 
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HOW TO MAKE A FOUR-EYE MAST BAWD. 

On all ship yards and musts and on der- 
ricks. also. hands having si number of eyes 
n rf used, Oif 1 number being determined by 
Hie eircumfereiiee of the mast. Tim pur- 
pose of the baud is to strengthen the insist 




ilf. 1 — Jvimp add m^ek 



mul to pquallste the strain on it when lift- 
ing weights. On one eye ton si 1 ion 1 the eye 
pointing toward tlie I sow) is hung tlie lioom 
nr spur for lifting the weights. and to each 
csf the others is fastened si wire stay so 
Unit eadi pulls against the other ami onuses 
a down pressure Instead of a side pressure, 
says the Anuncun Ubmknm1th, 

To iii.i ko- such si bund having four eyes* 
fust determine what the circumference of 
the bund should lie. Suppose the mast Is 



16 ill. diameter and the Iron for the band 4 
in, wide mid in, thiek. To the 16 In, 
(diameter) add 1 l-j in. (thickness of Irani 
which gives 17'-* Multiplying this by 31-7 
gives B5 3n, us the required circumference. 
Tills* divided by the number of eyes to be 
used (4) gives 13 : ,b In, os the distance from 
center to renter of jumps. 

Murk the renter in n bsir of Iron 60 in. 
long, ns at H, Fig. 2. and measure half the 
distance their is to be between jumps, or 
6H In,, nt Olio side of the center, and upset 
well as at A, l ig. 2, Drive the fuller down 
into this upset port Sun well, mid by split- 
ting with a hot chisel mnl fullering with si 
sharp fuller, gradually shape as shown at 
IP Measure for each jump from the first 
one made ami make the other three in the 
same way. 

Have ready the four jumps as shown at 
L\ Fig, 1. Heat one of the jumps and a 
portion of the bar Into which it is to go 
to a good ml heat, set the bar oil Its tdge 
and drive 1 1 it- jump into place. Hammer 
mid scurf down well as at IJ. Fig. 2, Place 
la the fire, put a thin shell over It. and 
slowly beat, being careful not b> burn it. 
When it is hot, put It in the stump block, 
F, Fig, 1, and drive down well. Knock Ihr 
stamp 1 dock off* Finish tlie edges and dm in- 
fer between Y nnd Z, Put a jump on at 
P. Z and X. 

The hand should be first bent at each 
jump, as at l\ so the jump will not tear It 
when bending to a elide. Measure off tile 
circumference as at is and I. Fig, 2. add 
I lie thickness of I he iron fur welding and 
bend and wohl. To work the eyes in the 
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Jumps, use a round punch, flattened at t li< a 
point, which will s*weH out in the iron 
when punching, Hound (he eyes with nn 
eye-bolt fuller and swage. The finished 
hand U shown at K and L, Fig, IL 




This makes a neat solid jab, witli jumps 
Dial will lint tear out nr louden either while 
hemline the Iwind or punching the ryes til 
them. 



HOW TO LETTER ON TIN. 

Draw the letters runt ornaments upon a 
smooth, thin piece of tight brown paper. one- 
half Inch larger than Tim sign, using a lead 
pencil and making (he characters neatly and 
precisely. Rub whiting over the hack nr 1 
the paper, m neat mating. and place ihe whit- 
ing side directly upon the fare of the tin. 
Remove both lo n drawing table and lack 
tlnnly in place through the margin of paper. 
<Je over all the letters* etc.* with a tracer, nr 
nlliu' nliarp point: this will leave a white 
line on the M»,, so transferring the pattern, 
and il is then ready for laying gold sijto, or 
for finishing in any other way desired. When 
all Is through, says the Master Painter, rub 
off accEdetPai s|Ms of tracing with a pad 
of cotton, 

- - ■> ■ » — - — 

HOW TO REMOVE FILM FROM A SPOILED 
negative. 



Until the [date over a pan of boiling water 
for a few seconds, being very careful not to 
melt the film until the Him slips by (hr 
pressure of the thumb. II if fails I" come 
easily, hold again over I he steam. This is 
the simplest method, says She Photo beacon. 



INSULATING WIRES FROM TREES. 

The following method of insulating wires 
from trees comes highly recommended from 
nne who has had eons idem hie experience in 
line work, 

Tu each end of a piece of No. 6 gauge. 
Lard-drawn wire, d or J ft. long fasten a 
glass Insulator, lirst knocking the end of the 
insulator out with a piece of Iron so that 
there is a holt 1 dear thru ugh. Far a 1,000- 
volt- viin'onl use lad one insulator on each 
end of tins wire, but where for 2,000 volts 
use insulators nn each end. Twist the wires 
otj the insula tors securely, 

Fasten this wire to the limb nr any part 
of the tree ulTcetecl by the line wire by 
means of n loop of greasy leather nailed 
to i he limb and large enough for the wire 
to pasfl through freely. 

Put the line wire through the groove oT 
the insulator on one end of the still wire, 
loop it loosely across under the limb so 




that it tellclies no pari of the tree, and fas- 
ten ]( at the other side to the insulator on 
(he other end of the still wire. 

This affords excellent Insulation In wet 
weather and Is just as safe Item ns any 
other part nf a good Hue. -Contributed by 
\\\ T. ratlin, (den Ellyn, 111. 



A GOOD BROWN FOR VEHICLES. 

A good brown color for vehicles is oh- 
biined by using Indian red ami black for 
l he first coal, and black rubbing varnish 
charged with vermilion for the second, 
burnt umber and burnt stemm in propor- 
tions to taste will give a wanner brown. 
Add a utile white if too dark, or burnt and 
vnv, umber in e^nal pans. Make (lie iirsi 
coal flat, and the second culov and varnish. 

From kVli a L. Whiling & Son’s book, 44 What 
Else to Do.” 
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ABUSE OF TWIST DRILLS. 



Before proceeding with this article I wish 
to state tli El t T look sit all things from ei 
proprietor's point of view. Therefore, 1 
want to tell just how our drill euae ap- 
peared to me, I believe I am safe in say- 
ing that twist drills receive more fihuso 
tliau any tool about the shop, and when a 
man is compelled to buy them be is Inter- 
ested in the care they receive. They are 
run at all speeds, and in case of si hurry- 
up job, I have seen the tire fly. Tlie pres- 
sure applied to them varies according to the 
strength in the operator's arms, which cov- 
ers a wide range. from 50 lbs, up to and 
Including a ton, or whatever he Is? capable 




of pulling on ii lever and twisting on si hand 
wheel. 



Judging from the looks of our drill ease, 
they have been used as punches, hut they 
did not give as good service as the l*oiler 
punches did. The point of the drill looked 
like Fig l. Worn oft to about one-half size, 
the cause Heine too high speed, If one of 
the buys becomes ei little excited, he Imme- 
diately declares war against the small tools. 
The twist drill, of course, bears the brunt 
of the attack. The weapon used is jus 
emery wheel, which is very destructive to 
the drill when the hoys get excited. As 1 
viewed our drill wise I thought of the old 
story of John and the pants which he 
brought home on Saturday evening to wear 
the fallowing Sunday morning. Finding 
them 2 in too long, he Instructed hia 



mother to cut off 2 hi. Fearing she would 
forget, he Instructed his sister, also fearing 
that she, too, might forget, he Instructed 
his grandmother likewise. Tt so happened 
that the mother, sister and grandmother 
had go ml memories. And they ouch cut off 
2 in. John'* pants readied the high water 
mark the following Sunday morning. So 
it is with the I wist drill, Frank uses u drill 
and wears the outer points of the cutting 
edge off in a rounding shape (A, Fig. 2i; 
bill grinds the rounding points off without 
grinding the point (K Fig. 2) ; making the 
angle that of B; Bill also wears the outer 
points off; Frank again grinds after BUI 
without grinding the point, E, making the 
angle that of C. ThU is repeated, each 
grinding after the other the dull outer edge 
without grinding the point, until the angle, 
D. is reached, At this stage the honor of 
being a first-class countersink is bestowed 
upon the drill. The angle, like John’s pants, 
has reached high water mark,— Paul S. 
Baber. Muscatine, I own, 



WINE COLOR FOR VEHICLES. 



A good “wine color" paint for vehicles is 
made by adding a little vermilion to car- 
riage purl lake. Use n standard grade, and 
one runt of this and a coat of eolor-and- 
vnndsh will raver without any ground.— 
John L. Whiting & Sons 1 Book, t+ Wbut Else 
to Do." 

— 4 *» 

HOW TO HARDEN A STILLSON WRENCH. 



The easiest method of hardening \i Still- 
soti wrench is to take the jaws out, anneal 
them and file them sharp. Then heat the 




jaws red and lay some nil rate of polush 
on the jaws and teelli as a I A in the sketch 
and plunge into water, A correspondent of 
tin* Black smith and Wheelwright says lie 
lias had jaws tempered in this way for 
years, and lots never experienced dlfflciiUy 
in getting i he right temper. 
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TO PROTECT A MOTOR FROM DUST* 



To protect a motor from diust, which is 
sure to be present even where 1 it fiitt sys- 
tem t? 119 &I for carrying it invny, a galvan- 
ized lion eovor, A, Fig, 1,, made to lit the 




Ng,l 

motor frame snugly and fastened rigidly 
to the fnu i lev is wi 1 1 s factory, tmys a corre- 
spondent of the Engineer. Access to the 
romnnititor and brushes Is afforded by a 
hinged, rover, tt, and sparking may he de- 
leeted, without opening the inning, through 
u peek-hole, 1>, about 4 In, square and cov- 
ered with mica. 

A Jet of air ± supplied by the siphon or 
jet blower show u in Fig. 2, and which is 
operated by eoinph.^sed air, is kept blow- 




ing in at C. and the air forces its wfiy out 
through the openings ami cracks at the top 
and sides of the machine. This jet of air 
allows no dust or grit to settle upon the 
motor and keeps the machine cooi f also. 
■+■■» ■» — — — 

The color of common mahogany may be 
improved by applying a solution of potassium 
hydrate, or lye, in the surface. To deter- 
mine the required xircugth of the solution 
test on a piece of waste -slock of (lie *nmv 
kind before applying Fill with a dark pnstn 
Wood-lUlpJ', varnish and polish with -beiloc. 
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READY REFERENCE METRIC CONVER- 
SION TABLE, 



i\ H, Nicolut, of Iji Sane, III., sends to 
Engineering News the table which we print 
below, and regarding which lie says: 

I send herewith an excellent little con- 
version la lily which Inis had a place in my 
pocket mite -book for many years, and has 
proven very useful. It is sent to you with 
Use belief that it may he appreciated by 
other engineers., The arrangement of the 
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table is especially cotlltnchdiihle, sis the en- 
tire conversion process is at once apparent, 
thus: 

M = ( millimeters) * ,03937 — l (inches) or, 

i (‘Versing, 

I (inches) -■■ 25*4 = M (millimeters). 



TO PROTECT LABELS ON BOTTLES. 



*l'o protect labels nil buttles so that they 
will adhere for ycurs uiid nut be affected 
by iields or datupn^ss iirst give them a coat- 
ing of sine, siinl then a coating of gelatine, 
prepared by swelling a little cooking gela- 
tine in cold water and making it fluid by 
placing the vessel ecu him mg it in a dlSfb of 
nearly boiling water. Allow the gelatine 
coating to dry and then apply a single eon t of 
‘'church" or “oak!* varnish which wilt dry 
in a few hours, and affords better proton 
tiou to the labels than other quick-drying 
varnishes, The Photo- Beacon says that the 
labels on bottles in chemical laboratories arc 
protected in fhia way. 
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PUNCHING STRUCTURAL STEEL FOR 
LOCOMOTIVE TENDERS, 

Structural steel shapes. chiefly channels 
and I-beams, Eire usetl in the construction 
of ]oog motive lenders* 11ml tunny methods 
tire uped In the various shop* for punch - 
in;; these rolled shapes, says Hallway ami 
Locomotive Engineering. Most of these 




pimcliiuff I-U-eAiaii 



methods a iv very difficult of execution as 
an attempt is made to do the punching so 
that the axes of the holes shall he parallel 
with the woh of the rolled sections. 

In one railway shop a much simpler 
method nf punching without reference to 
the parallel lden* so far us the axes of the 
holes; is concerned, is used. The hovel side 
of the flange Is hi id flat oil the die and the 
descend I mg punch encounters the upper sur- 
face of the fiance al ah angle. This method 
of punching causes the holes to he a< they 
up(K‘nr In the illustration. A reamer, when 
run through hefuiv rivets are applied, some, 
what modi ties the angle at which the hole 
Is punched, lad the rivets when driven arc 
hot straight: the important pmm. however* 
is t ha l the holes of I he 1-heam and the plate 
are absolutely in register, and as the rivet, 
is made In fill both holes, anil a s there is 
no vestige of :i shoulder at the point of 
union, the bending of the axis of Urn rivet 
Is not thought important. In fact, a i-ertnhi 
ad vantage is claimed for it* ami that is that 
the hmn rivet lessens the strain on the rivet 
heads, and I he punching i-.-m he done with- 
out any specially constructed supports or 
append us for hfdrllsej the steel I-beam or 
channel in plsiee. A sheering punch Is not 
necessary, l.rnt the face oi the punch should 
be flat os' slightly hollow, and not rounded. 



TO MAKE CASEIN COLD WATER PAINT. 

Either of the following formulae for mak- 
ing casein cold water paint is recommended 
by i he Master Rainier: 

Tor interior use- -10 lb* pure casein. 1 Vi N>- 
snda ash, AN per vent; KHV. Ib, [duster of 
pans or whiting. 

For exterior use — 0 lh. pure casein, 4 lb. 
pulverized air- slaked line, % lit, si lira, KdVt 
lb. planter purls or whiting. 

.» * » 

HOW TO MAKE AN ALCOHOL BURNER. 

An nleolml burner which is much safer 
than ;i gasoline torch for soldering and other 
purposes may be made :it home. The one 
shown here was devised by a correspondent 
of Machinery, who says* that while the 
flume cannot he Focused to a small point* 
I he burlier Is very bandy for drawing the 
temper in broken taps. 

To make the burner take the bottom of an 
oil can. stuff If full of waste* and solder in 
the brass tubes, A and C. Draw candle- 
wick Ing through these tubes, as shown. At 
I he top end of tulip* A, fit another tube, R, 
atui drive A into an opening at E. Have a 
link* at F, plugged with a cork, for tvllllirag. 
Solder a blowpipe Into permanent posit Inn* 
the small end being neany central to the 
open end to tube* H h serves also as a handle 
to hold the burner, 




llom b - EcT ndo ■% 



! h stal l ibis torch, light I he win king hi 
I u ho c, which will heat tube 11. The nieo- 
hul gathered at K will form a gas immedi- 
ately; the gas igiilles and comes out nf buth 
ends uf Jl, when the air Es forced into and 
through the blowpipe the flame will come 
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from the opposite end of the* blowpipe, The pleled is I lint it. is threaded on the Inside so 

flame is very green Hi color and somewhat as to receive the delivery tube or pipe. ns 

Imttor than the flame from a gasoline to roll, shown in Fig, 2, to conduct the void wo ter 

4 , , to Hie boitom of tlie hoiier. 

THREADING AN ELL 1 lie to Ido Ih'IoW shows wlifit si&es ol pipe 



In removing ntl n]d hot water tank hav- 
ing 114-iii, connections mul replacing it with 
■i larger tank having 2- in* connections* n 
eiiiTespoiideiit of the Metal Worker, who had 
no fittings of any kind larger than 1%-Iti. 
op hand. Hut had a 2- in. die and stock and 
vise made good mimed Eon by threading an 




FJfc, l. MaLhcnI of Thread Lug An Ell 



ell. To apply this kink under similar condi- 
tions, proceed ns follows; 

Start a 1 Vj-in. headed malleable iron ell 
on one end of a piece of pipe about two or 
three threads. Take the faceplate nut of 
the mock and put in the 2dn. die, reversed 
from the ordinary position. Slip the pipe 
through the dies and guide until the el! 
strikes the die, Then grip the pipe tightly 
in the vise, close to the guides put a piece 
of pipe over the handle of the stock, so as 
to reach to the floor and prevent the stock 
from turn tog. Into Xhv other end of the 
beaded ell screw a piece of 114-im pipe 2 or 
3 Ft, long. Then everything is ready to 
start the work and in a very few mi mi ten a 
£ v 1% in. street ell can he produced, as the 
operation will thread the hrad on the outside 
of the elL 

Tig. 1 si iow» the method of working. The 
screwing lip of the ell on the threaded pipe 
feeds or forces it into the 2-In, die and re- 
sults In a thread being cut on the outside 
of the hear, so that it can he screwed into 
any 2-in. fitting. Another advantage that 
this manufactured ell has when it is com- 




for different fittings now on the market cun 
be threaded; 
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WRENCH FOR REMOVING VALVES FROM 
PUMPS. 



Any size pipe can he used as a wrench 
fur this purpose by taking a hack saw and 
sawing slots in it to fit the bridging on the 
pump valve, Such a wrench is easily made 




tlflVfl Wrench 



with hut few tools. Valves that have been 
in pumps for years I have removed in this 
way with a 3-in. pipe.— Contributed by \Y\ 
J, Cntlln., Superintendent Electric Light and 
Water Works, fHcn Ellyn, 111, 



For lubricating journals, a compound con 
sitting of tuiu part tine plumbago and eight 
parts Albany grease Is good. 

#-•-#* 

All the articles appearing in thte depart- 
ment are reprinted in book form at the end 
of the year. Price 50 cents postpaid. 



POPULAR MECHANICS. 



54t£ 



TABLE OF KILOWATT-HOUR COSTS. 

It 3s frequently iiei-essnry to reduce klin- 
watt costs per yen i' to kilowntthuur s T 
Of Vii’U VL'mi, ;tud to do SO L'llUllls calcula- 
tions tliut though simple u re irksome, says 
ti correspondent In -Journal of Electricity, 
Tower and Gas, Such costs, of course, tie- 
pond upon the hours of daily service ren- 
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dered, am! in Ascertaining them it hits been 
found convenient to reduce them to u tabu- 
lated form for ready reference, when they 
appear ns follows for dally services amount- 
ing to ten, twenty-one and twenty-four 
lion r£ re spect i vely : 



SIMPLE METHOD OF PRESERVING ARTI- 
CLES FOR REFERENCE. 



Articles, pamphlets and old catalogs which 
one may desire to keep for reference nmy 
he preserved In convenient form In the fol- 
io wing manner* 

Select an old out-of-date catalog of good 
slsce and having hoard covers, Strip the 
covers from the contents and cut off the 
flexible hack up to the point where the stiff 
hoards are glued to it. About ^ In, from 
the buck edge of the cover and from the in- 
side cut the hoard cover nearly through 
lengthwise, as in Fig. 2, so that the back 
may be broken, This cut line may he made 
to net as n binge by bending the cover over 
a straight table edge* the flexible binding 
holding the pnrts of broken board together. 
Put In sueh papers as It is desired to 



preserve, with brass pamphlet pins tFig, U t 
in tming | lie plus through the loose pages ami 
(he hinge pieces, Fig. 3. The pamphlet pins 




cost nlxuit 20 cents per 100. Smooth holes 
may he made through the pamphlet and 
hinder by the use of a belt punch like the 
one shown at Fig. -t, nays the Metal Worker; 
tills tool costs about 20 cents. If wished an 
index sheet may be bound in with papers* 
and the covers of the book may be labeled* 



CONCRETE ANVIL BLOCKS. 



The difficulty of holding the anvil secure 
on the block is solved by the use of a con- 
crete block, such ns that shown In the Illus- 
tration. 

To make sueh a block, encase concrete, 
made of crushed stone and cement, in si 
rectangular box made of %-im cast Iron, IS 
In, high and having u base 14x1 B In. taper- 
ing to 8x10 in, at the tap. The Inside meas- 
urement at the top should he just 1 in. 
larger than the base of the anvil, which 
rests on the concrete 2 in. below the top 
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of tbo easting. On each side of the anvil 
(front and | embed a bolt and nut 
in the concrete to a ilo [>l ti of 3 In., allow- 
ing the mil to project upwind nearly in 
tile top of the casting and about 1 in. above 
the concrete. Pour melted lead on top nf 
the concrete, until the space (2 in. deep) 
between the base of the anvil and the top 
of the casting is filled. The nut of the bolt 
and the taper of the casting will bold the 
lend to the cement. 

The cost of mounting anvils in this way Is 
very little, says a correspondent of Machin- 
ery, and (tie noise ami vibrations when the 
anvil U struck are done away with. It 
fakes the poetry out of the ringing blown of 
the blacksmith^ hammer, but will lie found 
a most convenient arrangement, especially 
for colleges. 



HOW TO MAKE A SMALL STORAGE 
BATTERY. 



Procure an old buttery jar about 6 In, 
high by 4 in. in diameter, and a piece of 
sheet lend 3 ft. long and 7 hi, wide. The 
lead may be obtained at any hardware store 
or plumber's. Cut the lead exactly hi half, 
making two pieces 18 in, long and 7 In. 
wide. Remove a atrip I in. wide and 17 
in. long from each of the plates, leaving 
them 6 In. wide, with a lug at one end 
for connections. Cut an old piece of cord 
or rope *4 hi. in din meter, into four pieces* 
each IS In. tong. This is for insulating the 
plates from each other when ready to 
charge* 

Lay two lengths of the rope across one 
of the plates* about 4 In. apart, and place 
the other plate upon the two cords, with the 
two remaining cords laid upon the second 
plate. Be careful to have the two lugs on 
the same side and at opposite ends. 

Get a piece of an old broom st if :k, and 
carefully whul the whole on the stick, mak- 
ing sure that at no point the lead plates 
come iu contact with each other; otherwise, 
the battery will be short-circuited and will 
not receive a charge. It will be found that 
the coil ilts Into the jar neatly. The next 
step is to prepare the acidulated water, 
which can be easily done by mixing T oz. 
of sulphuric acid with about 10 ok. of water. 
This le the right proportion, but about 
twice that n mount must be used to fill the 
Jar with two lead plates in it. 

The battery is now ready In charge. Either 
post may he marked plus, but they must 
not be changed after they have once been 



charged. The first time the battery will lose 
Us charge rapidly, hut the second or third 
Mine It Is charged it will retain u current 
lor unite i\ long time Two or three of these 
batteries wil! light a small 2-cnndlepower 
electric lamp, oe p will run a large motor, — 
Contributed by E. H. Kl Epstein, East Orange, 
New Jersey. 

4 ■ » 

HOW TO PREVENT MOISTURE IN SHOW 
WINDOWS. 



The device shown hi l lie Illustration is 
for securing ventilation in windows lighted 
by ga* In a way that prevents moisture in 
the windows, suys the Acetylene Journal. 

A simple 6-in, galvanized Iron conductor 
pipe i* fitted tightly aver the top of the 




fer JPretstm&tf taolBtaire in Show Windows 



lamp and extends upward and outward into 
the open air, ami carries off the products, of 
combustion. If mere convenient, the pipe 
nmy connect with a chimney instead of pass- 
ing through the roof. The lamp is turned off 
and on by means of chains extending over 
pulleys to any con von lent point. The lamp 
may he placed clone to the celling so that it 
will not hang down in mi unsightly position, 
and if is said that trouble from either frost 
nr moisture Is entirely obviated by this 
means, 



Holes as smooth lift glass may be obtained 
hi long cast -Ivon tubes of large diameter, as 
tE-ln. for Instance, if kerosene is used ns a 
lubricant and, for boring, a "packed bit.’' 
such as is user! for gtlu -boring. 



Only lead lined tanks with seams burned 
together Instead of mhdered should be used 
for pickling rust Iron in vitriol. The acid 
ruins able and solder in a short time. 
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MEAT RESISTING PAINTS. 

Fur painting exhaust pipes nr mtiirJvns* 
the Pneilie Oend, i i eis Assurhiti*>]] rcruni- 
J iioiid^ the following pa inis us being 1 f E ij- U> 
^vi utl any thing up tu ;l ml heat; 

Lampblack, a ihs. : graphite, n lbs. ; biaek 
oxide of manganese, 1 lli.- japan gold sim 
1 pint; tlll'pvntihiS \ .1 pints; mid boiled lin- 
seed nil, i pint. Powder the graphite and 
mix nil the ingredients to [i uniform consis- 
tency, (iiv< i I \Yi] eoals. 

Or, lililrk oxide of manganese, 2 lbs,; giaph- 
ItP, 3 lbs,; itiul terra alba, 3 lbs. Mix tibil 
puss through n Hue sieve, i iii«m mix in re- 
quired eonslfctency with the following niin- 
poi i j id; Sodium fill! cafe. 10 j^k ; glucose, 
1 putt; nmt water, 4 parts. 

♦» » — 

HQW TO SUSTAIN A POLE ON ROCK. 



Tills i* a great improvement oo blasting* 
ns it is almost impossible to blast a round 
bolt 1 <d small diameter. A blasted hole ol‘ 
sufficient depth Is funnel shaped, probably 
3 or -i ft. Mi dhuneior at the top ami taper- 
ing toward the bottom, 

+ » » 

DEVICE FOR SMOOTHING COMMUTATORS. 



A simple device Rich :is shown in the 
sketch,, is very convenient in smoothing 
rim i mi i tutors. It consists of a block, Fly. 1, 




lit hnedmihling in mnmilujnnuft sections. 
It Is often necessary to sustain telephone 
1 Niles on rock, says the American Tele phono 
Journal, and instead ol' the ordinary met Imd 
of making a hole in llie rock by blasting 
whiell takes a great deal of time. Is very 
dangerous soul expensive, the method illps- 
i rated lo the aeemnpjtriy ing diagram is used. 

All that Is necessary is lo drill live 1 Vi 
or 114-in, holes In the rock and set on iron 
pin in each. A bole is bored in the butt of 
tlie pole and It is set. mi l lie central pin* 
fitly wires ore tain from die tep of the pole- 
to the other pins. The Iron pins are secured 
in the rock by pouring sulphur or lead 
around shorn. An iron ferrule a round the 
butt of the pole keeps it from splitting while 
being raised. 



Ht l fit. 2 

of hardwood nmde to fit the circle of Hie 
roiumulutor and just as wide* and having 
No, 00 sandpaper tacked ro it. TLe sand- 
paper Is pnl mi with pointed plus 1 U I), Fig, 
£, and has little flat springs, F ami F, to hold 
ir down on the pirns. These pins have an 
advantage over Licks, says n correspondent 
of the Engineers’ Review, in tluit old paper 
may be removed and replaced with new more 
easily. A handle 011 tin 1 block keeps the 
lingers from gelling caught in the dynamos. 
« — — — 

In working with aluminum the best lubrf- 
cant Tor the machine operation of milling is 
crude nil: for drilling, kerosene, and for 
turning, plenty of snap water. 
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SIMPLE ANTI-HUM DEVICE. 

Persons annoyed by the humming of tele- 
phone wires may prevent the humming by 
using a piece of Xo. 14 insulated weather- 
proof wire, either iron or copper, from the 
ltolc to the house*— ^ Contributed hy E, H. 
Tim den stork. Osage City. Kan, 

* m » — 

A SIMPLE RIG FOR WINDING COIL 
SPRINGS. 

in the rig for winding roil springs nIiowtj 
here, the hooked or bent end of the spring is 
made first, as In Fig. 1 . Fig. 2 shows the 
from elevation of the coiling hlockr and Fig* 
3 the end elevation. the portion at A being 
re unded off to the some radius as the hooked 
end of the spring. V plan of the coiling 
clump is shown at Fig, 4 and an elevation 
of it at Fig. E* 

To wind n spring with (his apparatus, cut 
off the required length of wire, grip the coil- 
ing block in the vise and insert the wire in 
the block at the boh', li, and bend over the 
radius, A. Put the slot in the rolling { lamp 
over the coiling pin, C, of the coiling block 
nntl* hy means of the winged nut on lop. 
grip the loose end of the wire, in the groove* 
I >„ cut In tEie holt head. 

Wind (he colling damp around the pin. C, 
the requisite number of limes, keeping the 
wire tight and even. Then slacken the wing 
nut and the spring will ease enough to allow 
the end to he pulled out of the hole. Take 
off the spring and make the eye iri the oppo- 
site cud by means of the two pegs shown at 



top of C, Fig., ft shows the manner of mak- 
ing the eye. Use pliers to finish the end. 

A correspondent of the American Machin- 
ist who describes this rig. says In? uses 16- 
gage wire, 2d in. in eaeh spring ot 8 coils, 
pmd that ii hoy cun make 25 springs per 
hour in this way. 

-*-*-*■ 

LUBRICANTS FOR GASOLINE PUMPS. 

Nearly all oils are absorbed by gasoline 
and for l hat reason the hemp or string used 
in the stuffing box of gasoline pumps nuujt 
be kept moist with Nome liquid or setup 
liquid substance which gasoline does not act 
upon* 

"There are two such substances," says 
<ieis Power; "one is common soap and the 
other glycerine." Find soak tile string or 
pricking with glycerine, then screw it down 
in the stuffing hov find the joint will keep 
incdst for a long while. If custite or laun- 
dry soap is handier than the glycerine, wax 
I he string thoroughly and the results will 
be almost ns good us with glycerine* 

— *-*-* 

LIQUID FOR ETCHING ON STEEL. 

Kit he r for bi ting deeply into the metal 
or for producing a beautiful frosted appear- 
ance on the surface, the following liquid for 
etching on steel may be used: 

Sulphuric acid, 3 ok.; altnti, \\ ok.: salt, 
Ht fra spoonful: vinegar, 1 gill; nitric acid* 

20 drops. 

The effort produced depends upon the 
time l lie liquid is allowed to tut 




Biff J-'cx Coiling Spring* 
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MARQUETRY WOOD STAINS. 



Wood stains are now used largely In ma 1 * 
quetry work instead of, as of old, inlaying 
the article of furniture to be ornamented 
with thousands of small pieces of veneer 
of various colors and bikcs, The old pro- 
cess was slow and tedious, the new requires 
about one- fourth the time* The Decorators" 
Ga Bette gives some reliable formulae for 
these stains, which have hitherto been 
known only to manufacturers. They are as 
follows: 

EBONY* 

6 gals, water. 

G lbs. ground garnet shellac, 

3 lbs. ground borax. 

1 lb. water ebony A* 

WALNUT. 

5 gals, water. 

5 lbs. ground garnet shellac. 

2Vj lbs. ground borax* 

2*/j 11 is, Scotch soda, 

15 oaa. water walnut A. 

OAK. 

6 gnlfc. water, 

G lbs, ground orange shellac, 

3 lbs. ground borax. 

16 V> o z, water oak* 

PINE. 

8 guls, water* 

fi lbs. ground bleached shellac, 

4 Iba, ground borax. 

12 os?, water pine, 

SATIN WOOD* 

5 gals, water* 

5 lbs, ground blenched shellac, 

2 % lbs, ground borax, 

15 okh, water sat In wood. 

MAHOGANY* 

G gala, water. 

fi dm. ground orange shellac, 

3 lbs, ground borax, 

13 OKS. water mahogany 10,522, 



GREEN. 

6 gals, water. 

fi lbs, ground garnet shellac. 

3 lbs, ground borax. 

1£ 0K3. pure green P. G. M. 

ROSEWOOD, 

5 gala* water* 

5 lbs. ground gurnet shellac. 

2£4 lbs. ground borax* 

1 % lbs* water rosewood. 

Directions for Mixing,— Pul shellac and 
bomx into the water, and boll until dis- 
solved* and while still very hot* pour this 
over the staining color* but never boil up 
the colors to dissolve them* or they may be 
destroyed by the heat* Stir up well, and 
strain carefully when cold* Then bottle for 
use. 

These directions apply to all the formu- 
lae, unless specified otherwise, 

- — — — • ■ » 

HOW TO MAKE LIME WHITEWASH* 



Slack stone lime, not atr-slaeked* in hot 
water, keep stirring and use sufficient water 
to make a mass like mush when slacked, 
Tlihi with sweet skim milk* says the Master 
Painter, anil you will have a whitewash 
w hich will nnt ml) off if used inside, or wash 
off if it«‘d outside. 

Another good method for ceilings is to 
slack, us In the tivst Instance, and thin with 
a solution made of 1 Ih* powdered alum dis- 
solved in the least possible quantity of hot 
water and having sufficient lime added to 
make 10 qts, of whitewash* This will pre- 
vent suction and make a wash that will not 
work up under the brush when putting on 
si rpcou d coat. A little ultramarine blue, 
first wet up In water, added to the wash, 
will improve the tone and make a clearer 
job For ka isomini tig, ghitn] Is im excellent 
substitute for glue. 



CABLE SEWING 
KNOTS. 



The lUuatraflon shows a 
number of knots used in 
Hewing cables, hi each In- 
stance A Is the needle end 
of the cord and H is the 
short end. The “sewing^ 
of the “foMtC says the 
American Telephone lour 
nnl, Is done with a needle. 
Every linetna n should 
know how to sow these 
knots. 




Citil* fliwlu Knot* 
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MECHANICS FOR YOUNG AMERICA 



TO MAKE A BINDER FOR POPULAR ME- 
CHANICS, 



Get 44 yd, of cloth, one shoestring. a 
pasteboard bos for covers, n nil some heavy 



paper. Cut the pasteboard Into two covers, 
hi inch larger all around than the magazine, 
except at the biuk with which they should 
be even. Next eut a strip 1 In. wide off 
the back of each cover. Place the covers on 
Urn cloth. Fig. 1, with the buck edges M in. 
farther apart than the thickness of the vol- 
ume to he bound, Cut the cloth a round the 
covers, leaving 1/4 In, margin. Paste the 
cloth on the covers as they lay, ami turn 
over the 1^4 iih margin, pasting down 
amooihly. Cut n piece of stiff paper to lit 
and paste on the back. Take a piece of 
doth as wide as the cover, and long enough 
to extend over the hark and l/i In. be- 
yond each “strip/ 1 Paste on to hold all to- 
gether. Two pieces nf paper tl»e exart size 
of the magnzlni* pasted on the inside of each 
cover protects the edges of the doth, and 
adds to the appearance. Let dry slowly. 

With Itneks nnd edges of magazines even, 
place In n vise and set up tight allowing % 




in* from bock to show above the vise. Bore 
three 2 16- in. holes *4 in. from the hock, 
one In the middle, the other two 1 % In. 
from each end. .Make corresponding botes 
in the strips of the binder and use the shoe- 



string to complete as in Fig, 1 .— Cniilr United 
by L. L r Wiuniis, Mexico, Mo, 



HOW TO MAKE A HAMMOCK. 

Any one can make a hammock tin good as 
ran lie bought and Unit at n ‘mst so small 
that every member of the family can possess 
one providing (here mro places enough for 
hanging thorn. 

The i mite rials required lire a needle alxiul 
7 hi. long, and with i\ big eye. an Iron ring 
for each end of Hie hummock, two long 
smooth si irks an which to knit the hammock 
and two pounds of strong hemp cord or 
twine. The twine may be colored in any 
color or combination of colors desired. A 
Roman stripe at each cud of the hummock 
makes a pretty effect, The cost of the mate- 
rials should not exceed 75 cents. 

A hammock 45 in. wide will not be too 
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largo for solid comfort. To knit It first 
thread the big needle and holding it in the 
left hand, hold, the cord in pi nee with the 
thumb until you have looped the cord over 
the tongue, then pass the cord under the 
needle to the opposite side and catch it over 
the tongue. Repent this operation until the 
needle Is full, Cut n 2 yd, length of cord 
mid in uke n loop am! fasten to the door knob 
nr to some other con veil lent place. Tie the 
cord on the needle to this loop three inches 
from (he end of the loop. Place the small 
tiiesli stick under the cord with the beveled 
edge close to the loop, and, with u thumb on 
the cord to hold it in place, pass the needle 
around the stick and then* point downward, 
pass it through the loop from the top, and 
then bring it over the stick so forming the 
first half of the knot. 

Pull this tight and hold in place with >i 
thumb while throwing the cord over yonr 
Jin tub which forms the loop. Pas* the needle 
from under through the loops and draw fast 
to fasten the knot, Hold this in place and 
repent the operation. 

Make 30 of these knots and then push them 
off the slick and proceed In the same 
way with the next row. passing the needle 
first through each of the thirty knots 
made f. or the first row. Make thirty rows 
and then tie the last loops to the other Iron 
ring. Stretchers may be made and put in 
place and the hammock, strong and durable, 
is finished. The work must L>o carefully and 
evenly done. One is apt to have a ill lie trou- 
ble getting (tie first raw right, but after that 
the work proceeds quite rapidly, 



ELECTRIC RAT EXTERMINATOR, 



Some time ago we were troubled by nu- 
merous large rats around Hie shop, particu- 
larly in a storehouse 1 ! about one hundred feet 
distant, where they often did considerable! 
damage. One of the boys thought he would 
try a plan of electrical ex term I nation, and 
In order to carry out his plan he picked np 
rm did zinc floor plate tlmt had been used 
under a stove and mounted a wooden disc 
fi in. in din meter in the ('enter* On ibis disc 
he placed a small tin pan about tl In. In 
diameter, being careful that none of the fas- 
tening Tinils nnnle an electrical connection 
between (lie jsiiic |da1e and Hie tin pun. 

This nppa rahis was placed mi the floor of 
the wn rehouse where it was plainly visible 
frmn a whidnu in I lie simp when 1 we worked 
and a wire was nm from l lie pun mid another 
from the zinc plate through the intervening 



yard and into the shop. A gofal slaed in- 
duction colt war through connected with 
those tires and about six dry batteries were 
used to mu tilt! induction coil whenever a 
push button was manipulated* 

II is quite evident that when a rat. put 
Its two fore feet on the edge of the pan 




ui order to eat the mush which ft contained, 
thill an elect rival connection would be made 
through the liody of the rat, and when we 
pushed tlie button up in the shop t Lie rat 
would be thrown two or three feet In the 
air ami let out a terrific squeak* The ar- 
rangement proved quite too effective* for 
after a week the rats all departed and the 
hoys all regretted that their fun was at mi 
end.— Contributed by -tuba Jb Adams, Phoe- 
nix, Arizona, 



HOW TO BUILD A WIRELESS TELEGRAPH. 



An dlnslmted descriptive article telling 
bow ti> btllld a complete working set of 
wireless telegraph instruments, will appear 
in this department next month* 

* * * ■ 

ROOK FOR BOYS. 



AVc have reprinted itt bonk form a large 
nit in her of flip articles which have ap|H»arcd 
in ( in- department “Mechanics for Young 
America.'' Tells lo Build*** Every 

boy should have a copy r H pages; price 25 
pruts postpaid. 
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THE DAY 



A convsjH mil win scuds Hie following d raw- 
ing and f[ no <1 ions: ''Let Hit' circle rep resell I 

:t circle on the earth parallel tu the eijnutor, 
rotation being in the direction of the arrow. 
Let point A 3 tv a place where it in mid night, 
say between Wednesday and Thursday. 1 1) 
How far docs Wednesday extend east? (2) 
When it is midnight In Chicago between 
Wednesday and Thursday It is about 2 l\ M. 
in the Philippines, hot what day is it?* 1 ' 

The day of a person residing at a fixed 
place on ihe earth 1 logins and ends by com- 







moii consent at in Id night. Tf one travels 

west around the world, which Is the direc- 
tion opposite to that of the earth's rotation, 
he destroys as far as lie is concerned 
one complete rotation of the earth, that is, 
he loses a day Traveling east he adds one 
rotation ; that Is. he gains a day* lie must 
add or subtract a day to make his reckoning 
agree with the calendar. To save annoying 
ninny people this change Es made iti mid- 
ocea n, 

[u some old school geographies is shown 
a line beginning at Behring Straits, running 
flonthwesL curving close to Asia west of the 
Philippines and then running east through 
Easter Island almost to the coast of South 
America. This line is railed the ^interna- 
tional date line'* or “change of day line/ 1 
and on crossing It going west the traveler 
calls the day, as regards our jpiesf inns, 
Thursday inetea.fl of Wednesday. The Phil 
Ippinee lies east of this line, therefore, when 
it is near midnight of Wednesday. Fig, 1. 
A, in Chicago* Et is about 2 P. M, of Wednes- 
day in the Philippines. Fig. L D: and going 
west of the Philippine* to the International 
date line, and crossing it, we Hud the people 
calling the day Thursday. 

Take all Illustration more striking. A per- 
son traveling one-half a round the world 
(18G C ) east or west will find a difference in 



time of 12 hours. Suppose on Jan, I, S A. 
Ah. a tiuui could instantly transfer himself 
east iTnm London. Fig, 1/ Ik to a place on 
i be iso meridian, c i which is near the date 
lino). He would liiul the date and time 
Micro to he Ian. ], H P. M. Suppose at the 
same time a man starts west from London, 
II, mid reach the ISO meridian in an Instant, 
He will find the time there to be Dee. 31, % 
I 1 * AL Here arc two times for the same 
place differing in day, month and year, and 
yet I Kith nre correct. The two dates arise 
from the fact that the men reached their 
destination from different directions. The 
dote most convenient is used. Places lying 
in Australia or waters near, take .Ian. 1, S 
P M, The Philippines take the American 
date* Dee. 31. S P. M. On the east of the 
dab 1 line, the date is one day earlier than 
cm the west of it. in Alaska this made the 
American Sunday fall on the former Uus* 
sinn Monthly, 



FIVE-YEAR SUBSCRIPTION OFFER. 



To the many readers of Popular Mechanics 
who have expressed themselves ns unwilling 
to have their subscriptions lapse for even a 
single month, we are now making a special 
subscription offer of five years for $3. Please 
notify us promptly of any change of ad- 
dress. 



PROPER DISTRIBUTION OF LOAD. 



A great deal of valuable effort is wasted 
by reason of ted knowing how to do things 



OGwrt Hill 





properly. The cut shows how to place the 
balance of weigh L in two- wheel carts or 
wagons, where the same is to be hauled up 
nr down a hill. 
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MEASURING THE FLOW IN UNDER- 
GROUND STREAMS. 

In mountain regions, ami especially in 
Cnbl'ornim rivers often ri.se nnion^ the 
mountains, flow fin* a distance ujkiii the sur 
face* ei nd then suddenly disappear. 

In nil interesting paper rend before the 
Western Society of Electrical Engineers, 
PmL Slighter discussed the How of water 
through the ground , mid the apparatus used 
for measuring the rate of flow* Measure- 
ments were mode nmong others, upon the 
Kin Hondu and the San Gabriel livers east 
of Los Angeles, California, Rising in n ran 
yon they flow above the ground to Its mouth* 




Fig, 1, 

and then disappear for ten miles. Rates of 
underflow of from 3.8 ft. to 48 ft. per day 
were found. 

The measurements were made between 
drive wells sunk for the purpose, common 
IVvln. or 2-fm drive well pipe is owed, hav- 
ing on the end an ordinary lV*-in, brass 
jneket well point from 42 in. to 48 in. In 
length, with a brass grange strainer. The 
pipe is cut hi lengths of G or 7 ft.* threaded 
V/j in. at each end, wrought iron recessed 
couplings being used to fasten the lengths 
together for different depths. Rolled steel 
shafting 4 in, long with a hole for the es- 
cape of air is screwed on the upper end 
of the pipe for a driving head, and a heavy 
oak cylinder Wi ft. long hy 5H in. In diam- 
eter with Iron rings shrunk on the ends is 
used to drive the pipes down. 



Fig, 1 shows the way the drive weils are 
Located. AC being the probable direction of 
the flow as del enabled by the slope of the 
land. For deep work the wells tire put 
father apart to throw out any mistakes due 
to driving the weds not plumb. 

In Fig, 2 , two wells, say A and I), are 
electrically conned ed as fellows: On the 

pipe l> Is ;t binding post from which a wire 
rims to an ammeter, A, for measuring the 
current; then the current runs through a 
ban cry of rive or six dry cells and to the 
Idmling post on the case of well A. Inside 
The well I) i« a %-iu, nickletl braes tod, 4 
ft. long, kept from touching the well ease 
hy wooden spools. From the upper end of 
this roil a rubber covered wire eoi meets 
with the wire from the casing mi well A as 
shown. In every group, each of the down 
si ream wells Eh connected, as just described, 
to the upstream well A. 

To linrl how fast water is traveling 
through the soil from A to R. C and D, a 
pail of water into which all the sal ammo- 



Fig, 2, 

nine It will dissolve has been placed, is 
poured Into the well A. It will flow toward 
the E, C and Jl mid being a conductor of 
electricity, when it reaches any one of the 
three wells it will form a circuit between 
the casing and the mekle bar, and a cur- 
rent from the battery will at once swing 
the ammeter needle wei] up on the scale. 
The distance from A to each down stream 
wet! being known, this divided by the time 
elapsing between putting sal ammoniac iir 
well A, mid the swing of the ammeter 
needle, will give the rate of underflow. 

Finely powdered sal ammoniac may be 
used in well A, lowering it as in Fig. 2 by 
a wire screen bucket holding about two 
pounds. The method succeeds using only 
common pipe, and wiring between the cas- 
ing of up-stream and down-stream wells, 
leaving out tin 1 nick led rod. 

Special clock work and self recording in- 
struments have been made which measure 
the slowest and fastest flows yet found, so 
that after the wells are driven, wired, and 
salted* the observer need not be always 
present A No, 2 cast iron pipe puller and 
five-ton railroad jacks will serve to puli 
the well casings when through. 





EASY WAYS TO DO HARD THINGS 

OF DAILY USE TO EVERY MECHANIC 

“Worth fta weight in gold/* writes one* 

** Best book 1 ever bad," sa ys another* 

REVISED AND ENLARGED FOR S9Q5 

Compiled from the “Shop Notes” Department of Popular 
* ■ • Mechanics, up to and Including: December, 1904 * * 



385 Illustratio 



“INDEXED SO YOU CAN FIND IT* 

FOR SALE or ALL NEWSDEALERS. 
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PRESIDENT LINCOLN'S PRIVATE CAR. 



President Lincoln ‘k private cur Is an i nt L-r- 
estiug relic, still carefully preserved. Jl win* 
built iit Alexandria, Vu.. mi 1 his pcrsomil tist* 
and had reached completion only a few days 
prior bis death. ItM first trip was to bear 
the president's remains. with those of Lis 
sum, from Washington to Springfield, 111. 



wuys Knowledge Anti Scientific Nows, Lon- 
don. Other methods* nit 1 objectionable on 
account i>f llh-Sr effect oil the development ol* 
fixing. -M. Memor lias lately tried, with 
good effects, tannin tin? gelatine- A hath 
Is niaile np oT list- follow tin;: Alcohol (EMI 

degrees) 250 cc, tannin GO gr., water 500 cc. 
Tin? plates are hiimersid for two or three 
m Unites in this hath, after which they are 




"Its first trip warn to b*ar five Pr#»i<|«ftt # S f«inAin«," 



It war considered a masterpiece of ear 
building in llinse days, although there are 
more comfortable coaches today running on 
suburban trains. The ear is low, the von 
tfla t km poor, and the windows small. A 
brnkemaii hail to remain on the platform 
to put on the brakes hy turning si hand 
wheel when the engineer whistled. Oil lamp* 
furnished the light, and n coal stove the 
heat. The use of four sets of four- wheel 
trucks was considered a great feat toward 
the accompli slime lit of easy riding, an 
elliptic spring being placed over each wheel. 

TO PREVENT THE STRIPPING OF PHOTO- 
GRAPHIC FILMS. 

In warm climates it Is often difficult to 
prevent the gelatine Aim from becoming de- 
tached from ft plate during development, 
and the usual methods, such as adding a lit- 
tie alcohol to the developer arc not sufficient 



carefully washed before being placed in the 
developer. The final washing must lie con- 
tinued until all tmeey of tannin have dia- 
npihmred. 



BUTCHER VS. BAKER. 



Some interesting comparisons! of the rela- 
tive cost of bread and meat, and their nu- 
tritive values is made by Prof- Snyder In the 
BukerN Helper, lie stays*: 

"The butcher gets nearly a third of what 
Ihe laboring man pay* for his food, while 
the baker and miller together get less than 
a tenth; but for this third of Ids; Income 
< $110.50) spent for meat, he gets only half 
iiH much total nutritive material as is sup- 
plied by the $29,20 worth of flour at three 
cents a pound.'’ 

The comparison is graphically expressed 
by the heavy black Hues. 



WHAT THU AM BH EC AN W'OWtMAN SPENP5 AKNUALLV FOR FOQP, 
ASP WHAT HE GETS. FOR HES MONSv. 
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and Bread 






For Other f 
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Nutrients in his f_ 
Flout and Bread i 4 



f 



Costing J 19. go 



Nu [fie n ts iin tits { 
Other Food* 1 
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BUY A CAPITAL QAS ENGINE 
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CAPITAL GAS ENGINE CO M * Indianapolis, Ind. 



BfILK BOTTLEJS MADE FROM PAPER. 



Bottles manufactured from heavy spruce wood 
fibre paper arc the latest contribution toward the 
solution of the problem of sanitary milk supply. Not 
only is much trouble experienced in thoroughly 
cluausing the glass bottles now In use for delivering 
milk, but many u user npu Ions milkmen f ergot to wash 
their milk bottles before refilling them for other 
customers. By tlidr neglect disease gonna ere often 
carried about nml infection spread. Experiments 
have shown that paper bottles arc not only more 
suitable and more hygienic In every way, but that 
they can be manufactured cheaply enough to allow of 
their being thrown away when once used. The 
bottles are made Iti the shape of a cone, are dipped 
Into n boiling solution of pnrrafiuc and then baked- 
By this method the paper bottle Is sterilized and 
the milk Is prevented from coming In contact with 
the paper itself. As &oon as the experiments now 
going on nre perfected we may expect to bare our 
milk delivered In these paper receptacles and they 
will be a great boon to the consumers as tests show 
that milk will keep sweet two days longer In them 
than In the gl&&s bottles. 

- — * >» — 

CATALOGUES RECEIVED, 



A large, well -Illustrated book containing Interest- 
ing diagrams has been issued by the Crane Com- 
pany of Chicago, to describe their steam and oil 
aeparatora. These are manufactured In four differ- 
ent styles, horizontal, vertical, angle and distribut- 
ing, and range from one Inch to thirty Inches In 
size. 
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HENRY A HORA'S 

Modern Electricity 
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355 ppgce. CrosiB lnd*i r 

'“A practical hand hiwk for ftu- 
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engirt cera . 1 r — A meriaan , 
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CHAUFFEURS WANTED 

Salary ¥<ki to SI 00 per unonlii, Including buard and 
room, Aulonsoblie operators or *' cAmufeun are 
ftia r Eiyfl Its d teUMH l, Any 3'omig man of but IJeulLej 
education can fiLioeesia fully operate? u. mtHoLI tu. k or 
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of hooka fur home study In the world, write for 
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We inAnufartiU’e Metal Specialties, Also Special Machinery and Small Toole* Wo five special 
attention to experimental work. Our Prices are Reasonable. x 
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MAKE MONEY 

Get started early, 
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A WEEK 

Co he made wlrh one of 
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Steam Peanut Ro asters 
and Com Poppers 

S. DUNBAR & CO. 
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FEW DEATHS CHARGED AGAINST AUTOS 



Tllie table shows the little real substance there 
[h in the mb til fro things against nil to mobiles. Es- 
eluding tnurd+ws, the homicides of HUH in New York 
city were class! flrd ns follows; 

Building aecEdpn ts, 3; autojiv il>IW, 7; derricks, 5; 
rdnovers uva^tru, i'2-, building id ova lor areldeuta, 
2i : rimovem and other ftcddimis canard l* v ears of 
street and a uli way railroads. <53; killed by ears ou 
Brooklyn bridge, 3: killed by steam railroads run* 
ning Into Grand Central station and along Eleventh 
u venue, 20. 

Of the seven deaths charged to automobiles three 
occurred at the same time. A drunken etmuflfeur 
drove over an embankment at mlditight and with 
two of his carousing fnihtiimlODs was ki I It'd,— Motor 
World. 



C.HED HIS NiNSli FOR BAIT. 



A party, Indudiag a small hoy, were boating on 
Lake Keuka, X, Y. The lad wos lean Eng fiv< L i" the 
side of the boat when an Immense fish darter! out of 
the water and arized Ids noiR‘ r The fright 
ennsed him to throw his head baek violently; land* 
lug the fish safely In the boat, The event was so 
n ‘markable that the neighbors eansed a photo of 
the fish and boy side by side to be taken, the picture 
showing plainly the wounds made on the boy's nose 
by the sharp teeth of the tish. 

— 4 , p 

A man wanted n railroad ticket, and biid only a 
$3 bill. It required $3 to get the ticket. He look 
the $2 hill to a pawnshop, pawned It for $1.50. On 
his way baek to the depot ho niH n friend, to wimm 
tie sold the pit^n ticket for That gave him 

$3. Now, wlio'w out that dollar V" 
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FICTION OH FACT? 



Three Hundred Yen is Ago si Writer Described n 
Wireless Telegraph. 



Three hundred years ago the Jesuit Stnutu. erne of 
the first writers on the aabjeet, lias li etury of two 
friend s who corresponded at a tits la nee without any 
visible means of couinmnteation between them. Each 
of them, lie says, had i\ needle which had been 
touched by a certain loadstone of such strength Unit 
When one of the needles moved. tlH other simul- 
taneously moved In the same man her, no matter 
ilow great a distance they were from one another* 
Many of the seventeenth -century writers, especially 
those who treated religious subjects, found Si radars 
account highly diverting, and more than one of them 
quotum ft in proof of the absurd lengths to which 
credulity will sometimes go. for It would appear 
limb even then, there were people who actually 
thought the story might be true! At the begin til tig 
of the eighteenth century Addison, in one of Ids 
Spectators, gives full details of Strata's extravagant 
notion of a ' H ch liner leal correspondence/* The two 
friends ( j ncb made "a kind of dial plate. Inscribing It 
with the letters of the alphabet, in the same manner 
as the hours of the day are marked upon the ordi- 
nary dial plate. They then fixed one of the needles 
on each of those plates In such a manner that it 
could move round without impediment, so as to 
touch any of the four-and-twenty letters. Upon 
their separating from one another into distant coun- 
tries, they agreed to withdraw themselves punctu- 
ally Info their closets at a certain hour of the day, 
and io converse with one another by means of this 
their invention. Accordingly, when they were pnmo 
hundred miles asunder, each of them shut himself up 
In Ills closet at the time appointed, mid immediately 
east Ids eye upon his dial plate i if he had a mind 
to write anything to his friend, he directed the nee- 
dle to every letter that formed the words which ho 
had occasion for, making a little pause at the end 
of every word or sentence to avoid confusion* The 
friend la the meanwhile saw hlii own sympathetic 
needle moving Of Itself to every letter which that 
of his correspondent pointed at. By this means they 
talked together across a whole continent, and con- 
veyed their thoughts to one another in an Instant 
over cities, nr mountains* seas, or deserts.” 



“YANKEE POODLE 1 ' GERMAN; NOT AMERI- 
CAN. 



United States Consul Schumann, nt Mainz, Ger- 
many, has discovered In some old German donee 
music what appears to be the original of our Ameri- 
can "Yankee Doodle/' which probably was brought 
over to this country by Hessian must dan * employed 
by the English during the war of 1776, 
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niitritUiud [Jims dby 
ti‘tt end coffee 
on th-i market. 




Writ* for 
Special 

Nov Year 
P'rniioNiiloil 

to H'lnonn Bi.-Ui.nn 

up clntiH, hit wiidinz 
iiMlrb of JJJ.tAI j lillE 
upwards. 



It 16 'worth vour ■while, *B w* Intend to use Knheftrd-ot efforts 
to lncrearie tb* nmmber of cufetomere dwtift-B 
15 ] ■ Mi'll Inn ni"iuhu. 

This offer DRtlei only to reijm of Poimlar MuJunris 



Write as at once — to-day— tq 

MR. CARL, 

Great American Tea Co*» 

31 A 3a VaNoy St., F. O, Rox SiBB, Now York 



Andrews Office Desks 




Have a name to their credit and alt * 
CftriDlT U> their name, for they STS 
to jli hi by 



H pw i al ists who know how, 

STEU TVFfWHTER 

ClbURS $ 4 , DUMBED 

The A. H* Andrcwi Co. 
174 Wsimtli A>e. , ChJiMat 




Please mention Pepalar Mechanics when wrltlag Advertisers, 



EUGENE DIETZGEN COMPANY 

18 L Monro* CHICAGO 

110-121 CT*2»d St.* NEW YORK 



SAN fRANCJSGO 




NEW 0R1EANS 



M-rwrt ntv&Lpltttp Hnw f>f 



Drawing Materials and 

Surveying Instruments 

Oar HnpLd PrLnl Laa Hlue Print PftfMSir lifts lift c^irnl. 

Th« Celebrated Vnrfdylcr Mtflar Parer fr?r Blue 
Hiatt I Luo prints. So ml tar s iu tL pie print*. 

ALL GOODS WARRANTED 

white Ft>a cftTAboa "F'—UG-pp, puofuaelt illdpt'd. 



Earn $50 to $200 a Week 




SHORTHAND 



1 



MAttVELOLS phBTKU 
Sh clump and ityiplr. adfah* r-ftn unw learn in Ji Lfm^da 
by mall. No inicrfmnefi to nl'Sfcilar wrtrk. Qrc&tent 
wiacmSnnfll alter of theatre. Kndi'reed by I«n4im? papers 
rtnd enalnont educator* as the kireaH^t woib in the h Latory 
of (.'dueaf.ic>n. TIhhiim nils of eeatlmonLalii and prHdniates. 
CWmpflLiEii of ^darntloQ. JiJl* Bnurlwnj. Kew Yurlt City 



: 

; 



INITIATIVE PAYS. 



The? world bestows Its big prizes, both in money 
and honor;*, for l>ut miP tiling. And that Initiative* 
lea It la live In: doing rho right thing without being 
told; Mil next to doing the tiling without being told 
ifi to do It wlipn you are tohl once, Next, there art* 
those who hover do ji thing unlit they are told twice; 
such get no honors jiihI smnll pay, Next, there tire 
those who do the right thing only when neceflftlty 
kicks th^m from behind, and these get Indifference 
ins tend of honors, and a. pittance for pay. — Hub- 
bard* 



wlftn our Moving Picture machine out* 
fill complete for $75-00 to give enter* 
Uinmenti. Agents wauled. 

ZUELCH (Sl CO. 

11V S. 83d Jtrvet. - NEW YORK CITY 




Air Brush for Art Work 

WE Aft: MAKING Till STAMM Kb. 

The h«it In ntw for AiiiilylTLg color bp a Jet of air. 
Enables ytiu in tUt witter work In le** time. 
Found in l'totj coEupIvtc studio. CLn-nlnr thu- 

WHITE TO-DAY 

Air Brush Mfg. Co*, 

m NA55AUST. ROGftOKD, HL. U* S. A. 



"PHrymnuAiPRs 


The Greatest 
Invention* 


IN NATURAL COLORS 


WITH ANY CAMERA 


StND $1.00 10R 

DIRECTION^ 


New York Cemata Invention Co., 


1 10 K. 33 rd Htrfint, 


N*w Yorje City 



3 



MONTHS FREE 

If you are interested In any kind of lo vestment— 
Oil, Mining, Plantation* Industrial. Lands, Stocks, 
Bonds, MorlgageB, etc., send us your name and 
address and we will send you The Investors Review for 
three months free of charge. A journal of advice for In- 
Ytmtora. tJJfBK IdtemtHtid tarot rt 1 1 table InlonoAttca coDreralmi doy 
O ut* rpruw. K now hidssc i * pow a r, Gmit ftpfM>rtn n. I IL m come Hndjft, 
OHltf*kvilikBiriffi. Get parted before La venting, Write today. 

INVESTOR'S REVIEW, Jtfl Gaff Bldg.. CHICAGO, ILL 



HOW The kyk of THE SLEWING MACHINE 
NEEDLE WAS LOCATED, 



Elina Howe In Inventing the sewing machine en- 
countered line of his most traialhleHonie problems in 
local t tug the eye of the needle. Day mid night this 
point l run bled him. and he was nearly beggared be- 
fore* by it strange Incident, be discovered where to 
put It* 

One flight he dreamed that he wp building a 
fsewing machine In n strange country for n savage 
king. The king had given him 24 hours to com- 
plete the machine and make It sew, but try as he 
would he could not make ihe needle work, and finally 
he gave lip In despair. 

At sunriee he wu* taken out to be executed, and 
with the mechanical action of Mac mind In times of 
great crises ho noted that the spears carried by the 
warriors were pierced near the head. Suddenly he 
realized that here waa the solution of the sewing 
machine needle. He begged fnr time — and while 
still 1 legging, awoke. It was four o'clock. Hastily 
he dressed and went to Ids workshop — a I nine o'clock 
the model of the needle with an eye at the point was 
finished. 



A SURE TEST OF DEATH. 



In cases where there is uncertainty as to whether 
n person (s dead or not the following test Is said to 
be absolutely sure: 

It will be noticed, by bolding one's hand with fin- 
ger to uc Ei In g finger in front of it candle light that 
the clreutullng blood shines red through the skin 
where Huger touches finger. This is true ao tong us 
life lasts, even In catalepsy or other states of aip- 
I m rent death; hut In the dead the blood will not 
shine through. This fact was discovered by a 
Frenchman 25 years ago and In yet the xlmplcst 
means of ascertaining whether life remains lu the 
human body. 



THE INTERCHANGEABLE AIR BRUSH 




Is made Ilk© si Watelx^EI tuple and Strong u a Crow bar 



The best Brcmli for the wrtist, photos rnpher. dnfte- 
EUJ 1 , architect und “how card writer. 



REVD FOB DESCRIPTION AND PRICK 
o* C. WOLD) 155, 9 Watt Madlieo St.* CHICAGO, ILL. 



Flense mention Popular Mechanic* when writing Adveitlien 
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(wi e* brToWsWe 



ip caurfrlte ft tiaiS ntid cutout Jtplrtco *1 material from ft full-fli 2 Grl pattern, yflii 
I fc,-,a] 3 d ac*noa— tf»w bruit— mb 5J boat nr launch In your tScue* at- home, and Its huild 

Ins -ptEII he ft MUrtfl of profit and plMasnrG. 

All j'tiM oocd 3n the [►Bttfl-rji, coBtlna from (2, flu up and matei-Salft fmm #5,00 ap- Tne 
tools nn? oommoTi In pt^it household. Pstteriui of orer forty rljL'H and suzob’ b )1 IfinattiB 

f™m 12 to RUteSt. , - 

TJitt Brodte SvrtflM consUt* of slzs prl ntod paper pHCiornu of Stmt 

boat - w ith dPtfti Ji-d 3 o *fc raciioaa a nd work Log ill usi rati on i showi ne tech atep o 
m ltenti^od bill of njftterLn! required SPd howto K^cwrO It. 

Over six thvisand Amateurs successfully built boots fc? the SroOfts System tost year, fifty iwsr cent of 
them hsvfl bull! flwlr raotftal Mwrtoe estatt!sh*d thefliselvcs Ihthe-tMhalwaituroctuMifi^ bdMlrwss^ 

(^UlMnj**mS T*ftL:uli™ ft™ r« -S5 oen4i. IflO i*pi tanltl nin* ralvibl* LnftirawtJ™ fw th* muttoue- wltiH'"-*" 

i h'.yitf nVirtl wnFtLii* iiiiiumiliini i>f mb b'Hft *&Hi **ull **i tw ™ \xmi, Full LLni of Vdm14o"g imk ««|J« tH * u 
Wlifc M-BPiUrrf. pfcU*mK «iT# MCA-rtf* 1 !. Bb»'F« t:, D. to kLlTv^nuiUii'i^D 

IIHOORH MOAT MANUFACTURING COMPANY. 

Httfi SHIP RTETiET OdAih^ofi*rUw return Ft«u™ ofltwl 8nnai« BAY CITY, M1CH-„TT. » A. 



irt of the 
t,he wort . 





J.a.CQAN'S 

r Ac*K‘ cmvTAm 
compound. 

Ifoatr Wanted. 




FREE SAMPLE J. J. Krao'i Acme Commutator Compound, the only 
article that will absolutely prevent spark) ng T cutting or unnecessary wear of 
the commutator. Commutator always bright. 

50 C«nU perStlck All SLPFlTf HOUSES OR $5,00 per Dozen 

J. J. EGAN, 317 Austin Ave., Chicago 



MANUFACTURERS 




for your product obtains. All these 
ROUTE* For information write to 



and 



Why not locate where intelligent 
labor j raw material and demand 
more found on the BURLINGTON 



aoQ 



W* H. MANSSj InduttrUl Commiisioaer 
Adams Strftst » * - « * - - 



Chicago 



5 i 11 
32M28 



3 1 7 9, 13 

16T64 128^64 










.1562S +.08694 -.1875 + .1093B — .07031 + .20313 = 7 

The Fractometer 



With a turn of the Disc 

Gets the Correct Result Instantly, 

<**“ ' s 

This device consists of three revolving discs, as 
shown, upon which are printed the fractions and 
their decimal equivalents. The most intricate prob- 
lems in the addition and subtraction of fractions and 
decimals, can be solved with the greatest ease and 
rapidity. It can also be used as a table of decimal 
equivalents, saving the time and trouble involved in 
hunting up such table in a book.. 



Indtspenaibfe to Engineers, Draftsmen, 
Machinists, Foremen and Students. 



Price SO Cts* Postpaid. 

Or given for iecuring one hew yearly 
subscriber, 



POPULAR. MECHANICS 

Please mention Popular Mechanics: when writing Advertiser#, 
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“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

Thu m(i®t Etll&bk Kpsrker* dll tilts 
Mark. tat. 

Take the Place of Batteries. 



Jump Spark Coils 

FOR ALL PURPOSES 

Umible, Triple uni Quod* 
ruplft ffi r Stationary Engines and 
AntodiobilCB, Gunranteert in every 
parti-cwlftlf. Fin* Vibrator 

BETfp Jfd® CATALOG CE B, 

THE X NO BLOCK, HllHMAN MfO. COMPANY 

ftlTlI PKNP, USD, 



WONDERFUL STOYE-Rftffll 

WAB N ^,* W ^rONLY 10 * OJL-GAS, 

wild o«n h. fluptcnnfti-n delLchtea with 
IfiihHAnn V uIvl Ji.mh^ 4 >||^ebh btove. Hplcndldfar 
c *»ln(fi ula -3 Ifc • -■■ L I r> af Hmmu, utoree, fiftr,, 

Willi littdijLtnr Attch. No w i ck, i l n , 
dr Lv^he!^ , - , net ton I Mils or drudgery — 
. chwip, BBfo fuel. 15 a to Sic a weak 
■.■Mmuld turn: nh itvil-gafl for co&Hinfl 
for fnnall (ariiitj-, Eaidlr n-rwrnted— 
ill tArt| niel i p-;l F« — id I siitcr*, fllanct up. 
Wrlli 1 — Cntulnc F JIEK ,LmI HnrcliL 
Price*. Alii;\Ts W ANT E It— All* 
^ 2 H't'tltly* CSii I ] in or jt-ddrusn 

WORLD SLFG, CM., JS70M World ii’Jd^, CLncJa d *(1, O- 




MMAiMi 






500 BOOKS 

Our new catalog of latest me- 
chanical and technical books, 
now ready. Write for a copy. 



Want 




It takes no money and very 
little effort to earn A FINE 
TYPEWRITER, This is cer- 
tainly the greatest offer we 
have ever made. Write at once 
for “How To Get It* iJ 

Popular Mechanics, 



JOURNAL BUILDING, 



f 



CHICAGO > 



ifTT f f Tf M I 'TMUf T lMf f f f * 1 ¥ T ¥ i T 



CHALK MARKS LAST MAW IFAHS, 



Chalk marts oft time* fast for many years. There 
was an Instance a few years ago where an old city 
hell was taken down. and written cm It in eh ft Ik 
was the name of a nne-tlmo fatuous engineer, Tlie 
name had boon written 13 years before. Even a 
more singular instanre is the tianirfl and date, July 
4. 1SS2, written on n bridge built over tlie Big Gun- 
powder falls, 1 4 miles from Baltimore in that year. 
The names ntiei date may be read at tills day. 



OLD LOCK ONCE SRCtRED A DOOR IS 
NINEVEH. 



A gigantic lock, which 3s opened only with o huge 
key 3 Vi ft. long iind of about the thickness of a 4-1 n. 
drain lib" is (hr oldest look In existence* It wan 
uned to secure one of the gates of the undent city 
of Nineveh. The gate to whfeh it was lifted was of 
wood. hung will] enormous brass hinges and having 
heavy brass bar®. When the lock was found these 
binge® and bars wore somewhat corroded, but still 
Itj fair condition. 




HOW AND WHERE INDIAN INK 1*4 MANU- 
I'K’TUHEIt. 



India ii Ink might more properly be tern tod 1 'China 
Ink,” as It 3s manufactured only in the province of 
Anhui, China, whence every year tons of the valu- 
able product are sent out alt over the world* 
Strangely enough, however, the best grades are used 
In China, and not exported, 

The Ink Is made from oil expressed from poison- 
ous colza veeds to which varnish and pork fat are 
added. By the combustion of the substance* 
lamp-black Iw formed. The lamp-black Is graded 
according to its fineness and the length of time oc- 
cupied by the process of combustion* Glue is added 
to the lamp-black to form a paste, and this paste 
Is beaten on wooden anvils with steci hammers, one 
hammerer can prepare Id this way In a day about 40 
pieces, each weighing Vi lb. — or 20 lb. The Ink is 
Keen ted with musk of the musk-deer or with Baroos; 
camphor and from 30 to 1 BO gold leaves to the 
pound of Ink are added to give a metallic leister. 
The material is then moulded In moulds of curved 
wood and dried. The drying requires about 30 days. 
The sticks of Ink are adorned with Chinese char- 
acters in gliding. Thirty or 33 sticks make a pound, 
and afl there an? many grades the prices range 
from 25 cents to £35 per pound. 



CREMATION in ENGLAND 



Cremation tu England is making headway h I rmly 
nml the prejudice against It Is gradually weakening, 
says a recent consular report. There are six cream 
torles In that country, tic* fir.sf having been estab- 
lished la 13S5, and the total number of Incinerations 
m far has been 4.40 7. The number for 19(11 In- 
creased by 91 over the year before. Only the bodies 
of those who stipulate In their wills that they wish 
ttu’ir bodies disposed of Iti this w ay arc cremated. 
This 3 m due to a court law that everyone Is entitled 
to Christian burin I and that cremation does not 
constitute Christian burial. 

Pl 0 ft 4 « mention Popular 3 IccUaiiica whtn writing Advertisers, 



pMENEVERYWHERE 



To leam how to malio new and re sliver 
old mirrors. Immense profits in the 
work and we guarantee you success, Wa 
toll free of charge ho w to emboss, etch, 
foil, gold leaf, gild, frost and Chip glass. 
Send for particulars and start at out®. 



Gi L. Pstt«rsorv CSL Cg„ CKigb^o, 111 . 



m 




LIGHTNING WELL 
MACHINERY, 



Rotary, Coring or Frock 0 r/Wnf, 



Any DiamAttr v Any Depth, for 
Water, Off, Goaf or Mineral 
Prospecting^ 



Descriptive Catalog on request# 

The American Weft Works, 

Aurora* Ifflnofs* U. &, A, 



CHICAGO, ILL. DALLAS* TEX. 



TRAIN- USED nr 1837- 



Ttis? 13 lust ration shows tin- first trnlti used an the 
Ltiko Shore & South cm Michigan road. Tills train 
wan used In J S 37, the company's name at that time 




being' the TSrle & Kalamazoo rt, R. TJie run was 
between Toledo arid Adrian, n dEst-aneo of 33 miles, 
and It took four hours to rover It, 



AT THE BOTTOM OF THE OCEAN* 






Eldredge Battery Volt-Meter 

Reading 0 to 3 Volts In }n DMiioni 

A cflnftnlent nnd practlca] Instrumoot 
for thow nbo nso Primary and Btoniea 

Lu mnp* will *CP*r 1 t<£i ■«; It ,.f Jr lh:i r j 10 / 1334 
«l ! v( JJ*!ti-Tj , !| ftiiii But Lu It* *«uliii R *, [Cgn^ 

dtffiuTkt'lv tali HU iBMBtf Wu'Jh-I . - Prlpi^ 

fIDRtDCE CUCTftKi IMT 6 . 00 ,, SfcrtftsfWd. Mjsj. 



ROBERT TOLT AMMETER 



GuiErstrt 



For warden prepaid* I ncluding 
cuse, upon receipt of 14.50 
S- VOLTS I -SK.N 1> FOR 

30 AMiTKES | CATALO GUE 

THE POBEBT INSTRUMENT CO. 

BO Shel by Bt* Detroit, Mich. 



FOR SALE. 

Two useful patented article™ jo irt the thine far mail order huai. 
ni.uiH r Will sell or flece Cm royalty. For uartiaulurfl addruu 

C. O* NACHTRIEB 

<3-01 Prescott St t| - - To|&efo p O J-ilo 



The tempera turf at the bottom of the orrnn Is 
nearly down to the freezing point, mid sometimes 
actually tielotv it. There Is a total abwrtW of 
uS fiir as sunlight is concerned, and I here is nis 
enormous pressure, recti otted at nhout one ton to 
the sqnare Inch in every 1,0()Q fathoms, which Is IS® 
times g renter than that of the atmosphere we live 
In, At 2,500 fathoms the pressure Is about thirty 
limes more powerful than the steam pressure of a 
locomotive when drawing it train. 



>$«]&«£ three on#-cent stemiiB foe 5 *colet 
PICTURE OFUNCOLN PARK BRIDGE 

w* Iv. STEBBINGS 

Civil end Consulting Engineer 

LlCENSfD AKCHITIiCT 
Monad atm it Dluck t - Chicago 

Tot, Hern bob Util Cable Address “SmhbUifli M Director! Code 




8 ea 4 for 
Price Lift- 



CEO. 

SI 8 V, 

K(io 

Clark 

Street, 

Chicago 



LYSE EVERYTHING 

at reasonable bates 

Should jmi want to know what la contained Jq any 
preparation or product, addrau 

THE ELLSWORTH LABORATORIES 



MAI D, BLDIMUR, Pfc. 
35T IYHABRORN STBEJ5T, 



D. 



CHICAGO 



CTH1>Y E^lng Law School 
OiULf i in Correspondence 

T AW Instruction 

111**1 Tblritratk 1(4T 

frtr thn bur bf Jiny state, lmpmfed 
method ol i us*t ruction. coroblu Lap the TftJrt- Book, 

I^otn n= and Coho IttMtk m^ibodit. Anpmttil bp 
tlkA Ijeoeb and bar- Tiiree<TourawjTk»)iepft, PohU 
GmduAtB and Bunina*® Lnw. The ObO-Prsoa 
School. Ift'rite today for Catalogue^ 

ClllVU|t4 Corrf'ApnndullGC Hk'lnwt nf htW| 
lito-pt-r llaeJt, tlhlen*, 

Flvfritc mention Popular 




r 


BE A 




■ 
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EARN WHILE YOU LEARN. M Hqw to be s Vi'utch- 

makar- Ji Portal will do. Stone’s School of Watehmaltloff, 
SmwT " " — 



Mec-lin.nie» 



i JIhiLMi Fnjrai** JitM-iLLukm, 

‘when writing: 



dlDbtUldg., tit. Paul. Mioamtl. 

Advertiser** 
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Fairbanks -Morse 

Jack - of- all -Trades 

Gasoline Engine will saw more wood than 
any other 2 H. P, Gasoline; Engine* 

It Is seat all set up and ready to run, 

^Awsrdtd Gold Medals at World T a Fair,, 1904 
Cut oat complete advertitement And srn J to 

FAIRBANKS, MORSE 6 CO., Monroe St., Chicago, 111. 



/ ' 

fit risse send me illustrated Catalogued* H449Ga&oikic Ens Inca. I may want 

| Engine 10 r i ! ii 

|i| Nainc..., nm „ fifrp-H Nn , . r „ 

.!!} Town — . 



H.P, 



AUTOMOBILE AND MARINE MOTORS 




BXttFUR, 

COM FACT and 
POWERFUL 



Etut material. 
Pi i r(«t woikman- 

Si'tid for 0»U1 i>b, 

AlLXANDER A CHOUGH. 
71 W. Mwiioe 5U 



l t 3 & 4. Cylinder 4, H A Ui U. P, CtHcaoO 



Gasoline Engines — 




CASTINGS 

H ID. UARIVE M STATIONARY 

ARE you in 
the mar' 
kcl Cor Ga Su- 
fi n e fcogincs 
or Accc^SOr* 
ies? We con.- 
duct a r a a 1 
Bargain Rtace 
on these tinOR 
Write us. 



^Booklet on 



L. W. GILLESPIE & COMPANY, Human, mo. 



A Gwd Powerful Enffim- for Mftrino 
fetefTtOB itu- 




Sim rut H-irlttr ragfiw Wks. 



fjiee 

, 11-2 t W. ffctnJi luh Si. , E hif jj i 



KEROSENE OIL ENGINE 



StatioTmi'T, TVIrariiiO t Pnrrjtbln. H«md for ntnJog 

Int*l Power Vehicle Go.* 331 Dearborn St*, Chicago 



MOVING PICTURE 

Machine Castings for $ 10.00 to m*k« 

complete machine, order at once. 

7TT1TI rH © rn 11<> E, aard Street. 

LULLtn Cl LU., HEW YORK CITY 



FOR SALE 

A BUCYRUS EXCAVATOR 



A Standard Gauge fluey ms Steam Shovel, fitted 
with 82 -foot boom and a 1 -cubic yard “Clam 
Shell" Bucket. Machine Is complete and In Ai 
condition ami Can be Shipped to destination on 
its own trucks. Located South. Price $3.2Mh 
Specifications and Inspector's report on request. 



WILLIS SHAW ■ MACHINERY - CHICAGO 



unnn and Experimental 

111 I I I I I I Work. Inventions de- 
I " 1 W U m 1— vofoped cheap. Send 
sketch or drawings, | 

ZUELCH 8 C0 M WEW YQ f ftH UtV I 



ow lubria 

(Tin Wit«r Lnbnauit) 

A heavy oil fcn be mlied with 20 bj25 times Its bulk of 
cold water for Soring* Inning, i-ntiing, and Automatic 
Machine Work* 

Aik for Free Trial Lot. 

FOOTE, PIERSON (XL CO** 

BO- 84 Fill ton Street, - - - NJETT TOBR 




AJj niaiahTe And rt LRAppaarinj;, Bend far Data9o«, 

BARLOW CANOPY CO*, JuesdUe* Wlaoonsbi 



Please mention Popular Mechanic* tv ben wrlffna Advert iner*. 
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OTTO ENGINES 



o no m y is Wealth. 

If you know that on» engine would do your work on )«• fml Eban 
anon her, you would purely the more efonomicKl psi*- T Is u Lu- 

anda of naan have decided In favor of the Otto ta their cvarlaetlag 
profit. Vwe JlAV# taken part in many eompotltive testa and never failed 
to show a 10 par cent savin ff over the oompetln^ ettjfine, In most 
«*»■ Wt h*v«4one tbe Jam« werk OH from SO to 33 1-3 per cent |«ga 
fuel. The first coat of tfte “Otto' 1 ’ || a little greater hut yon (Tot it mil 



-and more. 



OTTO 6A5 ENGINE WORKS, Phila, Pa 



STANDARD DF THE WORLD 



TUAIM>G THK FACULTIES 



Nflknla Tesdn was talking about his student days 
fit Fragile, "I remember well nt Prague/" hr ftnM + 
,J an old professor of groat originality ucid acumen. 
This professor Insisted oil the villas of n free ussf 1 of 
the perceptive faculties, 3 ml ho ive« always point- 
ing out the need for this use in strange ways. 

“One day, on arising to lecture, he began: ‘Gen- 

tlemen, you do not use your faculties of observation 
as you should/ 

“He laid on the table before him n pot, filled with 
some vile -sin riling chemical compound — a thick, 
brown stuff. 

+J 'When I was a student," lie went on, "I did not 
fear to use my sense of taste/ 

“He dipped his huger deep Into the pot and then 
a tuck the finger In IjJr mouth. 

“ ‘Taste It, gentlemen. Taste It/ lie said, smil- 
ing grimly, 

“The evil pot passed round the class, and one 
after another we dipped our fingers In It and then 
sucked them clean. The taste of the thick brown 
compound was horrible. We made wry faces mid 
spluttered. The professor watched uh with a grim 
sin Lie. 

1,1 When the pot was finally returned to him. his 
thin M|>s parted, and he gave a dry chuckle. 

" ‘I mils i repeat, gentlemen/- lie said, That you 
do not use your faculties of observation. If you bad 
looked more closely nt hit? you would have observed 
that the finger 1 put In my mouth was not the one 
I dipped Into the pot,' " — Canadian Machinery. 
♦» » — 

“Popular Mechanics Is one of the most sntl^fue- 
tory family scientific Journals published/' — W, II 
Clay, publisher Church of the United Brethren. 



IMPORTED IMITATION 

DEDK0N SPARK PLUGS - A Mnt 
JUJT NOW • • * « a ch 

THE MOTOR. CARSUPPLY CO. 

143? Michigan At«., Chicago, 111. 




Bargains 

IN MOTORS 



Electrical BrpAhlQg and ConitmctiOt) 

UEJ® FOB BAB GAIK BHELT 

ELECTRIC CO., 

9,-143 So. Clinton Ht-„ 
Thons Main ld£& C lik ago 






simplicity 

GASOLINE ENGINES 

vertical and Horizontal, 1J4 to 
luk.p. Slai-Eunaries, Portables, 
Pu m plngU utUts an d sow lag Rigs. 

GET OUR PROPOSITION 

and ISOS catalogue. 

Wtitcro Biill«Hble A r Orty Iron Ik- Co. 

194 Cbmue StiY-ut, Milwaukee, WIs, 




&/>e MIETZ m, WEISS 

OIL ENGINE* Stationary and Marine 

1 to 75 u, P. 

126-138 Mott St, - New York 



15 Days* Trial 

on this Engine 

T?0 CA*h payment fem^ui red . We pay 
freight to tiny point within l.Wti mile* 
of CJhlcflffcv. HfMirk. Phis* y u il nnnt.,ied 

for WIG days, fcl.SO ciLijIn. 

Second-Hand Engines all Siie* 

McDonald & Erickson* 

3f> WertfiamMph St., Chicago. 






Gasolene Motors f Castings 



A aomptatci lino from 1 ^ to 10 
l: |». , 'of Bicych\ Aotomobiki, 
Marina or ©tatloparr. Also At- 
1 iwbubte motet cnutltn and Oman. 
flete MOTOR OYriLES. Send 
flam p for outdasae. 

5TEFFEY MFC, 

hrowa Aud I tmiuiL Sts., Philadelphia* Fa. 




11 fl.P.Blks Motor «7 cn 

GATINGS WTfl DRAWINGS. T * * 



New 1905 IMPROVED 
MODEL NOW READY 

Now is the time to make that motor- 
cycle aud have it re&dy when warm 
Weather comes. We also have ' 2 % 
H. F. cast inks, send for c&talogu e 

BUFFLY UO„ ST- PAUL, MINN, 



Plea de mention Fopalkr M ccho.nl c« when wrlUmr Advertiser*. 
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IS YOUR BOY WASTING HIS TIME? 

IS HE MAKING EVERY SPARE MOMENT COUNT? 

I P yon w«Ht four bor to kcflp happir ba*y mt homo, wri*o us. Wo will BOEd FfSN* tyar 
IltuttrAlAd to eiimlna snd show hiw r H* will be Interested at *ne* and aa 

will TOIL It will illuatMta ftiUy DOT plan for TEACHING MANUAL TRAINING Wlt& 
tool* ftinriabed fcy m— not tuys-TOOLSi A splendid hardwood bench and. net 
of HIUHJE0 T 1 - AH E TOOLS included In the acholanhlp fern. 

Don't put the matter OfT. Writ* at onOe for our booklet. The eon r*0 wid malts an 
earnest thl akwi and a worker of year boy, It will give him ambition and brim out hie 
natural bent. The education that smile tbs hands While It cultivates the braid forma the 
best possible combination of theory praoLlee. 

WRITE WOW. OtR OOUSSfeU BEfilN ETEBT DAY IN THE YEAH . 

AMERICAN MANUAL TRAINING SCHOOL 

Oopertment X 40 Dearborn 5 t. ( Chicago, 111 - 




WESTCOTT SAW CLAMP w*tah» ooiy w lb*. and utes 

tap |i!*s *pfli.'e man. a claw ham. 
mar, The pries Is (LtO. expreH prepaid. Yen? momej re- 
turned I £ not seti sfaetoiy . a «e nts w« med. 

General Hannfacterinj(Co., CJ 53 Rookery, Chi cagn 



WHEN IT PAYS Til HE IN I1EHT— GOOD AD 
VICE TO THE YOUNG MAN. 



WE WILL SENS YOU 



One Visa, 

One Set GENUINE 
Armstrong Stocks 
and Dies* 

Sue Wrench, ill for handling plpefrom Jftul Lack, 
ON RECEIPT OF *10.00 
Send for Catalogue ot CoinpMe Line, 

ARMSTRONG MFG. C0. f Bridgeport, Coon, 



L OW PLUMBING BILLS ^ 

■ Oat them tijr pnrlhg right prices lor sup- 
plies* We sell 

ft SUPPLIES AT WHOLESALE 

%Tt>H SLTe S«% to 4fl% on Cvary article* Highest 
I (nvLde goods and II no complete. , 

■ Free illustrated, catalog gives 
B aj.1 parti eii Latm. Write for it, 

B, P. KAROL, 

I tea W, HarHaao 51,* CW«a>. 

BE YOUR OWN BOSS 

MANY MARE *3,000 A YEAR 

Tott hjiro the flame chance, Slni-fc a Mail Order Bn*: ness ftt borne. 
Wo tell you hour, Money ooiultitr in daily. Enormba* proflla. 
livery thl ijk fa rti Ishod,, Writ* at once lot our 1 ‘bUrter’ ' and J REE 
purtiouJarH. 

I*. Mr Hnirfftir Co., IBS Woflhin^teii St-, ChicAeo, 111 




Every young man should be I u debt. Not In dc-Dt 
to Ii 3 b tailor, on hla landlady, or for u bar bill, for 
that elastf of obligation does more harm than pood, 
ovi-ti If he does pay within a mi tumble time. It Is 
well, though, to be encumbered l iy some real estate 
mortgage; not a hlirdeu which Js going to become 
it drain to mate 31 Te a d nidge nml a cnU for every 
spare penny, but one whirl] will have a tendency to 
mate him select hia plea wu res? rather than drift Into 
them for want of any other object 111 lift?, 

.Most young men do not see umcli to gain by eav* 
lag n few dollars each month from their salaries, 
and they fail Into tile habit of letting it ah go. A 
R.ninl] partial payment Investment In real estate, en- 
tered Info at 2 £ years upon ft InIhIk of *111 per month, 
with the iintnml additions lie would make haring 
onee become Interested, will ji mount to n very smuc 
little equity by the time he Ik 40, The same wilt 
prove true from an luvcj4ttncnt hi endowment in- 
surance. 

A man usually determines at 40 whether bis life 
Is n business success or failure. If » guccvau, the 
little accumulation which taught him how to shut off 
foolish expend! (ares has probably been tlic secret of 
success* rr U failure, the fact that he has a smug 
Little Bum In cash or Its equivalent, will be found 
:l very pleasing reflection. Tlic payments nLE istme 
during what may be termed his best producing 
years, and ate rarely a hardship. The mistake Is 
frequently made of going in Ed-ti deep, particularly lu 
real estate, Anxiety to make n fortune quick in- 
stead of accomplishing n f-oiu-poh'iice has ruined many 
careers which under the plan of gradual accumula- 
tion would have been both sncuvssfiil nml brilliant. 
A heavy load means both physical and mental strain. 
No man can afford to shut off his pleasures mid 
recreation altogether. He needs both the society of 
women and the corn pan lonsblp of men, ns well as a 
class of recreation which will keep hts mental facul- 
ties dean and active. No oae can afford tn starve 
the mind and heart to feed the pocket. Every life 
needs laughter ns much ns the rase needs the snip 
and every life needs some responsibility, some re- 
striction. The mrtn with an investment, no mutter 
how small, salts under contra], he with none merely 
drifts. Good luck may drift him into harbor, but 
the eh a nets ntv against It. 



If you want anything and don't know where to get it write us, 

If you have a new idea or invention ask our Patent Bureau what you want to know and 
they will answer promptly and fully without charge. 

Wc want a mechanic in every shop to act as our agent. Write lor particulars. 

POPULAR MECHANICS CO, 



flense mention Popular Mechanic* when writ In i; Advertisers 





Write us about how much you desire to pay, 
how many passengers you want to carry and 
how fast you want to travel- 

We will submit cuts and prices- Our references 
Dun or E»dstreet or any bank in America 



S C. A. COEY (Si CO.. 1327 Michigan At*., . . Chicago, 111. 



WATER ,\ X I> Dili E ST ION. 



Few know (lie ffreni part Water pinya E ti tile act 
nf digestion, W liter forms ninety -nine parts out of 
oin? hundred of t lie saliva list'd in itiRstk^i tlrtj: our 
food: ninety ’Kc ven parts out of otm hundred of tbe 
tfnatrle juice in tine stomach ni-p water; the Idle Is 
eitflity-seven parts- water, find tile paneteallc juice 
ninety parts water. But for the ttgenc-y of water, not 
imu' the etinuges tliat constitute digest ton could 
he Curried out. This necessity for water [n the ant. 
in id economy explains soma of the [lisadrnus con- 
sequences of eond lifting drill king water through lead 
pipes, as the slightest trace of lend regularly im- 
hlbttl will ruin the best digestion, 



IT WILL f 

PAY YOU I 





Handles 

All 

Grades 

and 

Kinds 

of 

Lubricating 

Oils 



BINULE SOOAIf L OiUJKEI 



NO WASTE, NO OIL ■ SOAKED FLOORS 



na'mm'* lm l-ittrtly filtwi 
AT Obt yiltOEE; there ii ni.i 
ororfl-ow, 

Fifty Different Styles Send for CaUlo^ XII, 



S. F. BOWSER & CO., Ft. Wayne, Ind. 
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Don’t Buy Any Engine 

UQtll you havo fully ibo merits of 

rilia OYAOllfiBE "utile CSinm," We can ajitlary 
you nT n of Diie-uiifttter. W KITE TO- 

1>A1‘ JTtiit ENGINE CAT Af-GOti £3. Semjjrutia. 

Montgomery Ward (EL Co. 

CHICAGO 



Pledge mention Popular Meehan log when writing: Advertisers. 
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A Roth Motor will Drive Any Kind of a Machine Tool 

Ho phiftlni, pulleya or betting to maintain, Tha motor running nuy wucftln* D0t 
Lb iub can be nJngi ulf. 

Considering Economy, Efficiency and Design, I he 
ROTH MOTOR is beyond reach of competitors. 

Belf-ohing. nolielee* in. operation, free from sparking and automatic In ica speed 
regulation at v*r1&bto loaJa, 

Write ofl of your motor wrntt* jici .4 wo will send lllaatratod oataloguo free. 



ROTH BROS* ®* COti Menufectvren, 

27-31 So. Clinton Street, CHICAGO 
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in all sizes from K to 100 horse power, 
both new and second hand, guar- 
anteed. Small factory equipments our 
specialty. 

NO ONE 

Can sell you a first-class machine for 
less money* We repair all makes. 
Send us your inquiries* 



SAVINGS OF 1‘H l\, LATJ£ PIHUr D. AKMUUH* 



Good men tire not cheap. 

An American Vioy counts one long lie Torn lals time 
to TOt<*P 

Give l lie young mull li chance: thin Is tin? country 
of the young. 

We mji't help the pufit, but we cllii look Ollt for 
the future* 

Hope I* pretty good security to go to u bank to 
borrow money mi, 

A "nit-down method** won’t do n minute in thin 
nge . kf nsfgressJv^'iu-ss* 

There is nothing else on earth so annoying oh 
procntH dilution in decisions, 

A man dnea not necessarily have to he □ lawyer 
to have good, lined sen so. 

An Indiscreet man usually lives to aee the folly of 
his; wnys; and If Jie dors n't, bin children do. 

A mini should always lh> close to the ^Ituathm, 
know w-hnt be is doing, and not take anything for 
granted. 

There is one element that Jp worth [Is weight In 
gold, and that Is loyalty. It wEll cover a multitude 
of weaknesses. 

It Is an on ay matter to bundle even eongcflted 
controversies, where the ypirit of the panics la right 
and honest. 

The trouble with a great many men Is, they don't 



Guarantee Electric Co, 

CHAN. B, GREGORY, Prwi*. 

153 to 159 S* Clinton St*# 
CHICAGO 



appreciate tlielr prod ten me lit u tit 11 they get Into the 
■quicksand. 

When you arc striving to do that which H right, 
be courteous rind nice In every way, but don't get 

“turned down." 

The man who wards to marry happily should pick 
out ei good mother and lunrry one of her daughters; 
any one will do. 

Do you suppose that with an engine like this I 
could afford to put anything Into the holler that 
would make the machinery run wild? 
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Carburettors 



Turner “| 905 ” 

are the most advanced type of Automatic, positive 
feed, increuHtng tliu speed and power of a motor 
from 10 to 2a per cent. Gives perfect mixture at all 
engine speed ta and under all atmospheric conditions. 

The air as well us the gasoline can be regulated 
at will of operator, It Is not necessary to buy high 
gravities of gasoline at double the price of common 
aw is the fuse with all others. 

We manufacture two styles, with or without con- 
trol, for Automatic or Marine use. Write for prices. 

THE TURNER BRASS WKS., ss K Ft.nidi.iBt. CHICAGO 



I'h’iiHi: reiPutJuii 1'opulur Mechanics when writing ^ilveethceH. 
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Comb initio n 



Self- Feed Rip 
and Cross-Cut 




(Almost a complete workshop in one machine) 

is suitable for various kinds of work— ripping tnp to Inch 
thick i h orosis-ouUiug] mitering. etc., and with the addition of 
extra attach merits. r&bbetkig, grooving, gaining, dadoing, 
boring, scroll -sawing, edgemouldtnpr, beading, etc- 
The heavlpgt, most substantial. accurate and easiest running 
mac bine of its kind od the market. 

Mach iries Sent on Trial, Send for Catalog "A" 

! THE SENECA FALLS MFG. CO. 

1 102 Water Street, - - Seneca Falls, N. T. 
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GREAT CENTRAL ROUTF 

BETWEEN TITE 

NORTH AfcD SOOTH. 

TA TUX PORTSMOUTH* A-PtP ROAKOKE 
BAIL ROAD AND THE CHESAPEAKE 
BAY STEAMBOATS. 

T hrough from Haufaxn.c* ton 

York FORTY ONE HOURS 
bciwg THREE HOURS IN ADVANCE 
OF ANY OTHER LEN E, a*d this with- 

OUT A MOMENTS NIC KT TRAVELLING 0« R-Alb 

Road south of Philadelphia, and WITH- 
OUT THE LOSS OF SLEEP-Thqff: 

From Hafifaic to Portsmouth 6 hours* 
l( Porismouih to Balii uore \A 11 
k Baltimore to Philadelphia 8 11 

h Philadelphia to N, York S Ef 

-8 <• 

Stoppages 36 

5 

a 

fC^Le^es Halifax every Sunday* Wed 
otsdavand Friday i BaUrmore every Mon 
day, Wednesday and Friday-^and Wash- 
ington City eve ry Wednesday Fare from 
Halifax to Philadelphia, inclotfing every ex- 
pense (meals porterage 4e) 8 IS, 

Office P* & -R.it, R, Co. i 

Portsmouth V*., 1838* $ 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES :::: 

SHEPARD LATHE CO. 

A131 w. 2d ftp Cincinnati, Ohio 





am) 

Lathes 



Iternrs CoAiihIK 
Rockford* Illinois, 




FOOT and POAVTR 

LATH E. S 

B To lf> iiicii swing. 

Built for isurTico, 

High Grade, XjTW Prlcu 
Accurate Tools 

CAT A LOOT ] ® J - HK 1 C . 

SEBASTIAN LATHE CO- 



107-lEffi Cdvtrl Slrtfll 
CENt.INNATf, 0. 




UATHE5 



9 to IS Inch Swing 

JUkc | 0fl,K> and up accord ■ 

lnf[ to nizC, Wln-n rvadj to buy 
w nii forLathu Oatalojf and pricoi* 



\V, F. & John Barii«s Co. 

HW Hub? 1 Bt.+ : t XfruAfu r4 r I I L 




<A THE MYSTIC* ELEfTRIC 
VEST POCKET FLASH LIGHT 

Sent to any mldrcsR postpaid 
Send tor free c-araloir. QA*' 
FAY MARTIN t'O, 

1350 N, Clark Street Chicago III. 
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The Largest Factory in the United States for Manufacturing Metal Specialties aKviet 01 * 

Write' ns for eetLmnte on any artlcls you wrmt lun.nufncturpiL Prompt Anri tarafnL bt.tc-ntion fiveix all corrtfsp-Liodonce 

FORT DEARBORN MFC. CO. 

Manuffcotur^ffl of 1 0 COFpOf 13B&, 

PECIAL MACHINERY DIES, TOOLS, Etc- Alio BUufcin S , Formii^ and Drawing of Shut rttial 

63*65 Crossing $ 4 reot - CHICAGO 

Gear and Cam CnttiHd 1 Borfftee aod CinmJar Grinding 8crfl-w Vtiilifna Work 



PATENTS » 



luabl« ind falkblo Patents Secured. 

Ad vie* ms to Pstentobilitr «ad Commercial 
Value free 

SHEPHERD <EL PARKER, PATENT LAWYERS 

^Thirifig tho pft*t 3Q jfMira Mr. Sh^nhi-H. of rrl A Mr. FfirkoronJi'oT, 1 „ 1 &0sj, rtHjJjfned disposition 

To enter 



Parker, has ohtn Lm?d for i)a a ure-at m*ny i mpcrtaiit i>ntuntn. 

id/ WHiTTini^ndinif him to unj* 

of ft imtent ftit^nn.ij'. 



Wft ho rts dd heettatioa in hftftrtil 
fine having noed of the Bervioeg 

RAX*LWOOU c\ 931 REGISTER GO . 



n h an examiner In the 4J. JS. Fiileint Ofllcel 
thle Dnu. Addran 



210 Revenue Building 



WASHINGTON, D. C 




WE MANUFACTURE. 

Metsl SpeCinUfes. DiCi* T&qIk, Metal StampfDBI) of 
all Kinds, Screw TAaoJune Work, Novelties, ft to. 
^timataa olifl>6e fully jjItd n. Send drawing' or models. 

Metal Specialty Mfg. Co., 

18*24 W. Randolph &t~, Chicago 



PA TB X T 1 1 *Pl . 1 C ATI O X S. 



Applications for patent* filed iu the Cidted States 
pn lent nifSr-c a ro classified necordlng to tbc nitlous 
arts to which the Inventions refute. and .arc each 
assigned to one of tin 1 thirty -eight dlvlaiohn in the 
p:i font office. They arc token up for exam I lint ion Iu 
each division its regular order of filing — those in the 
same class of Invention being examined and dis- 
posed of, ns far as practicable, in the order in which 
the respective applications are completed. Since 
some Divisions In the patent Office sire frequently 
months behind others* in their work, it often hup- 
■pons that applications prosecuted by the attorney 
with the utmost promptness in one il tv Is! oil are fin- 
ally acted upon king after applications filed in other 
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Going to Put It on the Market? 

hftTf the nrticlft ; wo hare the ttn&lna and the equipment for making it at the la w«#t coat. 
We iixODiifactLiro and ahlpall kinds of Special machinery on contract. 



LET US ACT AS YOUR FACTORY 

tTOHX WrSTTAKT MACHINE WORK^ Engineer* and VfccMtury Min.. <ac> 43 tn4GH. Canal Street. Chicago. 

IX)NG DISTANCE 'PHONE, MAIN fc®. 



E Ksf:ih]lslin] Over 30 Years 

xperiiyientaL 

- — ■ AND MODEL WORK 

Inventors' Ideas Developed. Circular* Free. 

WM. GARDAM St SON, (Inc.) 
45*51 Knee St. New York 



What Is Dans’ Tip-Top? 



to rnnTK thfti Dans' ♦‘■Up Tap" la 
the Ih'sl ami si amplest device for malo 
tint - aides from pen written 
oul . r >u eepiek from ti'pcwrllton orl- 
glnal, v.e will ship complete dupU- 
cfti . ■ r j t ip f>lse. \% Ithont -deposit 
'.a ten i !(l* rinyB 1 trial. 

P-ic $ 7.50 (css hide a r+ Ki i 
(y(5Ceanfip/33H%, or I1CI 

THE FltUX ti. K, DAIJ8 UOPLICAfDB CO. 
Dans Ihiihllni;. 1 1 l -John St,, New YtrrkClfcr 




divisions biive become paients, so (hat no general 
rule enn he laid (town n.« to how long it will take 
to secure n patent, or even just how long It will 
take to obtain patent office action. ’Whenever on 
examination any claim of sill apptknitlou E* rejected 
for nliy reason wlm Lever, the applicant will be mi ti- 
ded thereof, and the reason for rfiuh rejection will 
be fully and precisely stated, and sneli information 
and refereneeM will tie given as may be useful Iil 
judging of the propriety of prose eul lug Ids applica- 
tion, or of altering; IdH wpeelflcatlon or claim.*, and 
]f after receiving suck pot Ice he shall persist in his 
claim, with or without altering his speeifl cations. 
Mic ease will bi* D ‘-examined. If ipten re-exjuiilini- 
(Irni it shall be again reject ed, the reasons therefor 
will be stated. The claims of an application may 
be rejected upon anything shown In u prior patent, 
whether expired or uncxplred, or In a foreign patent, 
or in « printed publication. 



Novelties Made to Order 



Metal Stamping 

We make Dies and Tools that will 
turn work out cheaply. Write us— 
we'U shew you bow to place your invention on thfl market and make money — 

11-21 SO. JEFFERSON ST 

CHICAGO 



CHICAGO RIFLE MAHJFACTURIN6 GO 
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Catalogue fbeetcJ any address 

Q jj. 
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Union Model Works, HU & Clark Si,, UhU-Rjro 



PATENTS 



Save time and money 
fey employing a Wash- 
ington attorney* 

WATSON E. COLEMAN, 

Registered Patent Attorney 

COLUMBIAN BUILDING, WASHINGTON* D. C* 

Advic* Frsa ; Terms Low ■ filgltMEE ILcfc rcn Ocb : Boat Service 



LEGAL OPTKTON Afi TO VALIDITY AND 
SCOPE OF A PATENT. 

Parties cjmlI ■ - ti b | i-i :t t Uiji Investing money It] patents, 
tsr Lai patented Invent km?*, befnre making nay ma- 
terial outlay- aboil Id have the validity and scope of 
the patent or patents carefully examined by einn- 
pvtent experts. Many patents, fur gmul Invent! ups, 
are wort li I ess as n [ i rote r[ inn against Infringers, ;ts 
broad rial ins allowed in one class In the patent office 
limy In- anticipated and rendered Invalid by struc- 
tured shown In otEicr elassea* 

Since the court a have uniformly hold that (ho 
claims of n patent are to be rend, not only in tlie 
light of the spi^ei flea Thin, hut also in 1 Lie light of the 
entire prior art, it heroines u matter of skill, ex- 
perience anil research to determine Just what limits 
tin 1 court would bo likely to impose upon n patent 
claim. 

To jn Festival ions ami opinions of fhEs nature Pop- 
ular Mechanics Patent Bureau gives most careful 
attention, and their charges depend upon the com- 
plexity nf tin* case, and the time required fli making 
til* Jure^tlgatUul and report, 

REJECTED PATENT CASES. 

Many valuable Inventions are hurled among the 
rejected or abandoned applications at the patent ■. k f - 
flee for which pate iris might be obtained; and Popu- 
lar Median [os Patent Bureau has frequently secured 
patents for invent Ions which had been given up as 
hopeless by the Inventors and their attorneys, 

In auch cases the Bureau is (uvllnurlly willing to 
accept a fee contingent upon sue cobs Jn securing the 
patent. Parlies desiring us hi Investigate such eases 
ahou 111 send us a letter to the Co in miss loner of Pat- 
ents authorising u* to examine tlielr patent applica- 
tions, If they find there Is po eh a nee for a patent 
they will frankly so advise the inventor, 

A new presentation of your rejected application to 
the patent office by a skilled expert will probably re- 
sult In a prompt allows nee, Ef the expert by rn refill* 
eon sclent Ions study of your Invent Eon and the ref- 
erences has been able to work out points of novelty 
and advantage and then has defined these points In 
the proper l cell ideal manner and made clear to the 
patent office s*>- written or personal sir gum cat. 




ENT YOUR IDEAS 

SI 00*000 offered for one In- 
vention; $SA00 for another* 
Hook *‘How to Obtain a Patent” 
What to Invent ** se a t free. Send 
rout' Ei sketch for free report aa to 
patentability. We advertise yottr 
patent ior ante at oar expense. 
(HANDLE! L CHANDLEE* Pate nt Attorneys 
91S f Street, WastingtoA, 0. C* 



We 

Haaufacttift 

Exclusively 
for Others. 



Let 

Ui 

Act 

As 

Yotir 

Factory. 



That li 
Oar 

Business* 



It rnnr filve yon i lot ot 
Bdtt«F*atlon 

TO QWN YOUR OWN 
FACTORY 

But It o!t*a prevw *n ex- 
pensive luxury »nS Cfusea 
motvOliuroi tmn anyth] □? 
else oori e.i? cited wiUi a bu>l- 
&M. 

MANY FIRMS 

have be«n menufaeturlnff 
for ye bt*. 

THEY WERE SUCCESSFUL 

m warKetlnff their product, 
and to all cmtwiKl*pp«t(- 
nac6N were malting ■ let of 
money. 

THEY ALONE KNEW 

that It took all the money 
they could borrow to fc«p 
up a good Front, 

OUR HfGKANJtiVL LNGlNELfttNG DEPARIM'T 

ahd plan nf fti*puFaelurlng 
WJU turn your loaaea Into 
profits, 



Michigan Novelty Wks„ Kalamatoo, Mich 



ATENTS 



P 

Valuable Bwk on Patent* FHFE Telln howtoaecuro 
them at l«w cnai . J|niv to seii a Patent and >VhaE to 
Invert for Profit, Glvon Mi-duinlcal Movements la- 
fnl liable to Inventors. Full of Hnn#y- Baking Pam nt In forma* 

tson, NEW HOOK FUEL to ell fcho write, 

O'MLARA A MOCK, Potent Albs., 9IS L Streftl. WalMwrM. D, C* 

NEW VO UK OFFICE. »»& Broadway* New York City 



IF 



you are in the tn&rktt for any kind of machinery 
and don't know where to get it, write 

Popular Mechanics 




d* FftAMtLIIV 

Model Shop 



The Franklin Model Shop 

EXPfHMENm WORK. fOR INVENTORS 

Anyth! tig In metal from tv BiBRSTe piece to a 
worltinK model. A [tfsnnituft f or Col- 
Exhibition Medela, No&slfll Tool&, Id- 
venEionB Perfected, Draw Luca and DMigtU, 

fiend fur Illustrated Booklet & 

PARSE LL & WEED, 129-IJl W, 3 1st St.. New VorJiCttl 



SPECIAL MANUFACTURING 

Dies and Stamping 

- - TO ORD E R - - 

SPECIAL MACHINERY, MODELS 
EXPERIMENTAL WORK 

DROP FORGING DIES AND DROP FORGINGS 

If iLriiwRve Spec mHIes. etc-. HuuTd to 
Order- 8eml Slliiplfll or DTAWlnpt for 
V fjt-t ti i Jfci ■6S- Writ* in r Our BoukJdt. 

THE GLOBE MACHINE a STAMPING CO. 

till Ilnmtltun St., - ( IcvrlHiiil. (>hlu 



Flon^ me u( Ion Popular >1vclinntca vrh^n wfitlng Advertiser* , 
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toot Whinqo it mica 
** SO * Point Opeh 
Hearth Drop Fohqed 
Carbon Stih. Jaw* 
Wjll Take l«mg<4 
Ihph Pita. 



Butts t et .‘.-re and 
after using the 

Hawkeye * * 



Wrehoh $ 4lcto 

PIPE WRENCH. THJtlAO OUTTOlA, The* 

Will be move "HfcvtrsILp" and ‘Raw#" Cftlfei m 

This wrench should be In the tool bos of pvt-jy mechanic. 
i|jt of | LOO. Bettor order one today. 



Brat Wrench Made 
For Automobile* 



Has More Uses Than Manufactured t>? 

Any wrench rudt cSfte HawKeye Wrench Co* # Marshalltown, i*. 



CENSORED THE PHOTOGRAPH. 



When the Russian censor pets through with the 
foreign magazines aud papers* nowadays, they ro 




soluble pat eh work quilts. A French Family in St. 
Petersburg had themselves photographed while rend- 
ing the een sored home journal* mul went the pimln- 

/ 



graph to n French magazine. The French publisher 
actor] as: censor a No and removed the heads of tho 
group before reproducing the photo. 

* ■ a 

BLOWS THROUGH «« FEET OF WATER ASD 
AIR AND SURVIVES, 

Four men working under n high-pressure of air In 
the tunnel now being constructed under East river 
between Brooklyn and the buttery suffered a remark- 
able experience a few days ago. East river above 
the tunnel is about 40 ft, deep. One of the men, 
Richard Creadon. Hnd Just discovered that the roof 
of the tunnel was leaking* the air escaping into tho 
river, mid was trying to stop the lout with sattd- 
bugs, when suddenly the who to roof was blown out, 
and the four men with St. Bystanders say that 
Richard Crcodon was blown 20 feet into the air* 
above the level of the water. All the men were 
rescued almost immediately, and though all were 
bruised not one was seriously Injured. It la the first 
Accident of the kind where the workmen Involved 
have survived. 



TESTING WINK BY TELEPHONE. 

The latest step in the interests of pure beverages 
Is the devising of a telephone apparatus by M, 
Maneuvrler, of Frankfort. Germany, for detecting the 
presence of water or olher liquids In wine. Two 
glasses, one containing what is known to bo pure 
wine and the other the wine that is to be tested, 
arc placed In the apparatus and a current of elec- 
tricity Is pnsKn-d through rhcin, If the sample being 
tested contains adulterants a sound i* heard in tho 
telephone! and by moving an index finger until this 
sound disappears the operator Is enabled to discover 
the quantity of adulterant the wine contain a. 



Chapin's 

Mechanics 



Hand Soap 



ThlsHoap is atwolutel f pura. being mnW- 
tartured from the very best of ioffrOal 
and in adapted to the nee of -woikingujen of 
all trades. 



G. F. CHAPIN & SON CO. 

READING, MASS. 

AGENT'S WASTED 



LOOK FOB THIS PICTURE 




OH EVERY CAM 



DIRECTIONS 

Wet tho hasd> well before Applying the 
un-up , the 3 rub the snap in thoroughly 

dirt is Loowm-d, theft rihto. 



One great featu re of tld^FtoapS? the fiflT' 
ma of time, a tct; - important (bins to the 
wortiniiTuaa, It requires but two or three 
ip L cl utf-i to tho rough I f rloacsethe most-' soiled 
hnnds. and cun bo ltaed frith hot, cold Of 
s&Lt water, 

SEND 25 CENT$ 
For Sfttnplo Can 



Pleflie mention Popular IHcc'hnnU'i* when writ ins Advertlier* 
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AMI i PLATES, TRADE MARKS 



Tut; Mkyeh t’ ciTtb Co, r ^ 

\ OELCALGUM AVl A TR AN S FeTr S: 
INANIMATE ST BMi ftMtlLS A« D 0 H H AM £ NT $. ■ 
QPiLTSCENTJftftu^Frfl WINDOW 5K.NS 



TBANSPKH wtndow f* m # & 




n ■ 9 B Civil War Relics 

■ ■ Kj I AH rm and Curios 

1 ^11 Hi m HOO EACH 

IM ■ FuriflSy coriiw* 

HJH l j U g r 9 ^S| I Mf *m<i lI._ 

WALSH’S SONS & CO.. 261 WwhingionSL. Newark, N. J. 



cement fence posts 



ap aa wood, and '*■111 Jaut toroier. 
inexpensive tools, Fire Proof 

(rialwdf - -■■*--- 



Ghee 

uA Wf B 

frwf, ilactrlil «ip«il — Cement lol Hetj ii OniiL 

A. [). MACKAY & CO 



Made with simple 
i*i Front Proof, Wild 

’A ' il iupp'lact Yr-LCd Aiil Itup 
jt CfY ©Mrtwr «r 

“ 'AJ+, Liii.irri ir,^. Cbl«*ffQ, 




Battery Telephones only $G a pair 

,fn .^ Works, from 
(UOO to 20CQ ft, w iih 2 d ry batteries, 
ititfot 1 m aQd eaek 

VEST POCKET FLASH 
LIGHTS only 60 ct*. 

FrtfJi Ba.ttf.rlt™, 26 seotn. Bead, t' 
tor frC’i.s (Jatalcjffuu of JSJectneal 13 
sapplJps. 

HERBERT E, SMITH. 9 Park PI., BaUvta.N. Y. 






ATHHe KtandhrfPSt aching* fot-I? or R kntfj-i 

iSTWlIKkte Jit HALF MANT.:FACrrBEKH' l-JLirFH 
fllUierm B rental to Apply on price. Shipped with 
P r.V:' L 1 ' f rx .1 n 1 1 n ;i t i r.n W rite f.i r t\\ f 1 o* 1: ,-. 
TVPEWitlTEH EMPORIUM. ZHUStlliSf. CbfapS 



I Turned Out S30I.27 

WOT ill or rl»Unjf ]tf 3 TY«il H WrtL-EA |f, L, gmSlh or FA. (nurd 

f ra*l 1 0 J LG L)j R-v, Qcj, p. t-j ntffcinl wrf qai, mule |7 jOU fl rit 

d*T. J. J. a. Kills, a IdruMr, write), a*n tMilr m«k4 (£,00 
d*r |, ltti.Euc. Thai. Pxrter. UtOoL lenchrr tl jm, -write*, 
■ J I juia- Jy BJ profit one d*j, I&.36 Mather." PLacSiii 

flu^uMin e-iilly kirncL \V© Teich, Ten 

IF reo — tirijulrrdi Etirj-. 
|™J hum nukwAhe, ■w*(f.lii» l j-rpairy ku-1 met*! 
r E?f di t<v hl - P 1 * 1 * 1 lfr - Lt1 ' Unid. ftitrar.; Nickel 
Tja plilLn;, UfjivT I'Jal^ — ]*IMI pfaaca*, 
Miycr hum hup. OutHti all air**, KeEi-Y 

rr .. LEmpTdBTTat 

W rite tfidny for Catnt o*ue, Aten?? cndO If* r* A drtrcM, 

V- tlray A I'lftlkn^ VVerkn, CtuelUAAtl, O* 





The i. L P. Co. 

G nn blued I rot, Hdfid 
aid Potior Hainmtr 



Tho hert helpj'P u 
b/ftckjimith cftu b«j r 
btroifft, powerful had 
durable. New prin. 
ciplfl. 

Mdimfiwturer*’ ter 
rit> .r Crrr b ■ If . ^‘rltf 
for fi.li i ti-ne.ri.pt i> R I© 



THE HANDY 
TOOL CO. 

IfeJlf'TUP, O, 
Boa « 




X2S. NULITE 



ca°5 LAMPS 




iPf Eem, H«» aa4 Jltllf 

TW IlnpH ir,'3rh iL.ku«nuiilHi u r, ..v. 

Aac t L.L1JMI MATOK9 

UP C*i4l» l*««, I hnn f <«ta 

wfjsirtiTsssfsits* ■* 

«-f Kfl .U VfllJ i “ “ 

V-r ilM Hii/etivn TafeLB La iran 
LiltS-. ITKfT UVPt, lie, m i 

«fm r*i vickfc r^a uwfcp jdii-Mdcr -hb^.t^ar'r >■>■; tmmv ■■». i. 
AT AIGH.T Eaclum- irnhci'j 6|U4iH«ii M-wharTfrci'K 
hfViU^I^Mh CH'^KSiu. M-ifllifl Bi|rti rj 



& ,V iWpr * 

*< A WNPlL f H4PIW 

k r-iarr KW NKWM 



"THE ELDRIDGE" 

VEST-POCKET JiLECTEIC FLARHUl-HT 
it ihe leader o I them all. 

SnriH liTecihcmPT I'atea 

Pataca I'jc. *Mr*. 

ITm rleith ruvarrA metal (urj =-- 
nil-id - 1 rnil> ; rniri Hr;- IrUtarii's Aliray? TehiIt —Eimjily M pF^n| 
Ihn lull tor." JTivpi liiMtpBA erfu! bptit. t.ik| f T Mi. AkU. WatLtad. 

L. ELDS10QE A C0. N 3121 Indiana At. , Chicago. Dept* G 




Mechanics, Stationary 

^ ■ ■ * ■ ■ i 

Engineers, Farmers and 

Factory and Shop Employes 

Here u juait what you 
Deed— a 

Good, 
Durable 
PocKet 
Knife 

which em trod tea the 
following 

EIGHT ADDITIONAL 

— TOOLS-^ 

Allipntor Wrench, Wire Pllem, Wire Cutter (will 

cut barbed fence wire), lioof limit (can also be 
uRecl for a packlriK ho-ruk about ibe engine). Screw 
lirlver, Screw Kit, Hwcclj^ing Awl. and Leather 
i Funds. The blades are tempered to withetanri 
' hard usa^e and are made of the beat S5 carbon 
1 tutler-B' steel, 

Tlieae toolw are needed almost every day, and. 
you cannot afford to be without them. 

Price $1.25 Postpaid. 

Do not delay but send your order TODAY 

A^enti WftAUd 

Devine Specialty Co. 

642 State Life Building. Indianapolis, Tnd. 





This ELEGANT Watch $343 

UcT.'tn j-:hj till j 4 auvh cut tblu OUL iyZ ■! 2C-D-L 1X111 iHlil 
J r pamBlMl'k i"l'l|TH. IHVl »l '■IT ft-Bl] J£rU tj rl|T' I# 

I’uf *l**pltiinLofc P!! Ml lium«- WAT ON AND 

CHAIN' c. O- 0, $3,T5, 3^'* 

i. u-.Llxip; .-Lm kflkiLt|TujLj rn[r>iit-1d i?ifm 'PtD.iJ aad 

fMn (hi, Sited BliSi rlflblj j^wtkd !DAriZ:L! *cl 
fiiirutHd* oirnit wlih !«#■ 0ai4 

- * dbslii fur I*iL« io- rii; rhaio fi'TOmla. 
f j.iB ^.iiuldtr ii f.i".ii Co kit I&l.ftO (iQinlf 

ffR OBu wiTi'H liarrftiittd 

PIT Sbatipnii u«nl |:j r !■ in 1 31 Ii j-.-u rs. C~ui 

V rear vest p 3(K ucfc witeK, MeotLc© 

If you fu‘ Geair' *t Lcdhea" alia. Addled 
PAEKkka CO (HI, SigtkltocTEL .cmuoa 



THIS MUSICAL PIG™ the bit of the St. Lonlij Fair' 

Yuu £mn bnvo more FUJI with 
this cute 3 J tt hj Jyrrk&T than any- 
tJiinff cyer 1 riventcd. Voa simply 
b?0T him up.ihoi th* j'ljT l «iE.|iu Klot- A flsr 
itnflllJ KtI. .It hi K:iTie»’», b|i«i liJhpM tb«n 
Pt* up Iticplidt -with *. I.«i riSbt pant tn J 
Br-alb la.s, Jmh m l din. Tm r , tc .L_ thli; h 
(* tbe l«[ Tie. fen c f-.-i-a'iJ lot &i r« 
. SSei , Hut our blj iMtf ti. IUC* | ^ 

W. H. MILLER SUPPLY CO , 7 n L 4m $L> St, Paul, Mtan. 




PIen»e mc-iitlon Pojiulur Mechnnles when wrlttnj? Advertluci 
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25c 



BOOKS 



on Elact rlci ty, M«- 
chMui-B and other 
subj&cts, Weud J»r 
price Hat FREE* 

HOW TO RU N EN- 
GINES AND BOILERS 

fiy E. P. Watson* 
Written la plain lang- 
uage And fullj. illus- 
traced, 

7,000 COPIES SOLO 



SCHNEIDER.- Care and Handling of Electric Plants* $IM 
DAHLSTROM.— Fireman's Guide to the Care of 

Boilers * * * • * *50 

NORRIS.— Induction Coils and Coil Making for Att 

Purposes - * * * * Si-00 

CROMWELL — Easy Lettering for Draffcmen * ■ *50 

JUST OUT.— Tire most complete set of Wiring dia- 

grams and circuits yet published, Limp Cloth, 50c. 

HOW TO TELL THE TIME in any part of the world at 
a glance, 25c, 

SPON <SL CHAMBERLAIN 

PUBLISHERS OF TECHNICAL BOOKS 
$1.00, Postpaid Dept. PM, Liberty Bldg.. New York 



^jpvfTORlflr 

ENGINES 

Boiler! 




ROYALTY PAID 

- 

SONG POEMS 



& n d M u jI cal < ’om posit ion s 
We arrange ami popularise 

Pioneer Music Pub* Co . (IfiC.) 

263 Muntotlid Buiidlrtfl-, 

CHICAGO, lit. 



The New 

Popular Mechanics 

PREMIUM LIST 

Fully Illustrated 
Is Now Ready 

BOOKS FOR MECHANICS, 
ELECTRICIANS, ENGINEERS 
SHOP TOOLS OF ALL KINDS 
SPORTING GOODS. WATCHES, ETC. 

Something for everybody given for 
one or more new subscribers, 

Anp&gafl 

Popular Mechanics 

JOURNAL BUILDING, * CHICAGO 



DRAWING THE 0 DRAFTSMAN 

25c for 4 months— Cleveland. Ohio 



BOOK REVIEWS. 



ELEMENTS QF MECHANICS- By Mer- 

riuiiL Clot In 1 2 E3io. ; 172 pagug. Price $1.00, John 
Wiley and Sums, New York. 

This book cotuprlhcea 40 leasons for begtnurrp Iii 
t-niriueerhijr and attempts to apply the best meth- 
ods of applied mechanics; to the development of tin 1 
fundamental principles and methods of rational me- 
^hauies, Tin- book makcH constant appeals tn ex- 
perience as the heat master nm] gives many numeri- 
cal Illustrations and queries and problems, 



MODERN GAS ENGINES AND PRODUCER 
GAS PLANTS, By R, E, Mat hot, M, E. Cloth: 
300 pages; 175 Illustrations. Price $2,50, The 
Norman W, Henly Publishing Co.* New l J ork, 

To assist the gas engine designer, user and en- 
gineer to ei perfect understanding of the construc* 
tion, selection, purchase. Installation, operation and 
maintenance of grts engines is the purpose of this 
book, rind It's object I at* been carefully find thor- 
oughly carried out. Every part of the gas engine 
Is described in detail In a clear, terse manner. the 
test being further elucidated by ex eel lent diagrams. 
There sire ,nlso helpful suggestions as fo the purchase 
nf engine, its installation* rare, operation and 
remedies for perturbations In running an engine. 
Considerable space is given to producer g&s, Its gen- 
eration oiid utilization. 



BROOKED AUTOMOBILE HANDBOOK. By L. 

EHiott Brooke#, PI ex II ulc binding; 325 pages; 

nuinornun i! lust rations. Price ^1,50. Frederick J. 

Drake & Co., Chicago. 

The- simplicity of this book will appeal to nlE own- 
ers and operators of automobiles. Il Includes rend 
troubles, motor troubles, carburetor troubles, Ignition 
troubles, dutch troubles, and starting troubles— all 
the annoyances that are apt to befall the antomo- 
hillst at any time. With a practical ha ml book with 
liLm, many of these troubles can he ovormnje In a 
few minutes and mueh delay may be spared him. 



BOILER ROOM CHART. By Geo. U Fowler, Size 
14x2ft Inches, Price 25 cents. The Norman \Y. 
Henley Publishing Co., New York. 

TSie con struct ton and arrangement of the best 
type of boiler plant Is shown by this educational 
chart, and every part, bos a reference number which 
corresponds to the number and name of the part 
in a glossary printed at the ride*. The names of 



BLBIER’S POPULAR ELECTRICIAN 50c, per year 

ELECTRICAL BOOKS for Beginners* IQc* 25c* 5Dc, 

^ampler Copy and Catalogue FRE£ 

Bubier Publishing Go.* Dept 3* Lynn, Mass* 

Plenne mention Popular Meeliflni«'N wh«n Writing Advertiser*. 
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ELEMENTS 

■ or — * 

MECHANICS 



(JUST PUBUSHED) 

Forty Le^iom for Bt^innert 
in Engineering 

By MANSFIELD MERR1MAN 

Professor of Civil Engineering in Lehigh Univ^nity 

J 2 MO, 172 PAGES, 142 FIGURES 

CLOTH, $1.00 NET 



Order through your bookseller, of copies will be 
forwarded postpaid by the publishers on 
receipt of the retail price# 

...DESCRIPTIVE CIRCULAR UPON APPLICATION... 



JOHN WILEY <& SONS 

44 E«t 19th Street, . . . NEW YORK CITY 



more than 200 parts arc given. The equipment con- 
sists of water -tube boilers, ordinary grate a* me- 
chanical stokers, feed water beaters and putnitfb 



GRINTfELL’S riAXO BOOK ON PAINTING, By 
V- B. Gricnell. Memorial edition; 150 pages!; pa- 
per covers. PrIee T 50 cents. The Western Painter, 
Chicago, 

This book Is generally eon ceded to be one of the 
most practical works on painting In existence. All 
the profit from this memorial edition Is to go to the 
support of the a tit bar's aged widow, who w:is left in 
fitra [toned circumstances. 



ALTERNATING CURRENT MACHINERY. By 
William Esty, S. R- h M. A.' Cloth; 4S5 pages; 
numerous Illustrations, Price £3,75. American 
School of Correspondence at Armour Institute of 
IV rh Hrtlog y, C h lOftffrt, 

The beginner Aktd tlie so vailed practical engineer 
Es the per Aon for whom this hook is primarily In- 
tended. Its purpose Is to give him a working knowl- 
edge of alternating current apparatus, so that lie 
can Install and operate it- To study this work one 
does not need to bo a mathematician, as it contains 
no mathematics beyond the simplest trigonometry. 
The reader Is assumed to have same knowledge of 
the simpler laws of electricity and magnetism, how- 
ever. The book contains a great number of llius- 
t rations, and a large variety of examples and numer- 
ical Illustrations. 

m ■ » 

■CATALOGS RECEIVED. 

"The Hunt. Noiseless Conveyor/' Is the title of 
Catalog No- <153, Issued by the C. W, Hunt Com- 
pany, of New York. The catalog treats of various 
method a used In handling coal and ashes and gives 
Illustrations of a number of installations. 

PlCAate mention Popular Meelinn 





TtTLLEFS HAND ROOK ON ENCfINKKFDG 

is a complete library covering the subject In all 
its various branches, and contains S90 pages. 

$3,50 is the price, and It 5s sejd with the un- 
derstanding that it may be returned If not anti a- 
factory, and your money will be refunded imm-e- 
rj lately. 

The fourth and Inst edition Is now ready for 
distribution. Gut of IT.ftOO hnObK Fold only two 
have lii'en returned. This fact speaka for Itself, 

CUT OUT AND HAIL TO-DAY 

H, C. TULLEY A 00-., WaLnwrbjhii Bide-. Bt. Loolh, Mo, 

T JL^njept jnu r offer inwnd mm «x prow pre: p-a id , ouC ol TuJJej^a 

suet eneloMS y-f.tO ub 



_ p 

Books on Enviru L i j ring, pricey 
first payment. The bftlanee. |1 50. 
monthly Install mc-ntH. mens)' 

Name 
Street 
CEiv and 
P. M, 



to remit in 50 rent 



AS A SALARY-RAISING PROPOSITION 
...TULLEY’S BOOK RANKS FIRST... 

All the engineering information yop should have; 
nil you really need is contained Ltl tills, book In 
plain, practical and conciee form,. 



T elegraphv 

Telegraphers* Penmanship and Typewriting * 

COMBINED IN ONE TUITION 



We a» unabl e to moot the deni aod-a of the ral I road a for ou r 
graduates FMlllens guaranteed to all our students. Send 
for catalog. 

The Chicago Railway & Commercial Institute 
97 Washington $(., Chicago, III, 





Thorough ly enu i pped enginoor- 
_ _ _ . . 511 _ 

COUiwfl in StCEim And Electrical EnfilneerlnK, Expenses low, 

■ t-dji."] »lt rm. Muiledf* pJLy •lL.i'jDr Hind. ■. urhu^.tJnur. 



Oom plots and short courses. 

log soups. Slitiit work from the beginning. Shurt 



Ar,.-Oi=,lll -iltl.L-. ttld Wpt, 

ud Alartrlffel court* t*e4 fur rtiiiT## Id vbkh IdmUd. 

HIGHLAND PARK COLLEGE, DcsMolnaa, la. 




A School 
Within Itself 

Spare will not permit nur tolling 
you nil about thin iNOCik, but better 
atill, we give you uchaure to ernmi.no 
it for yon reelf by our offer to refund 
money it book in not satisfactory 
upon ei ami nation. Under this offer 
It,EM> conies luive been *.ild and paid 
for, rind nut of this number we nova 
refunded for only lih copies . There 
ore ui notoon cb&pLertt. carrying j '.hi 
from, thfr fundupriental principJev of 
riccfrldty through, the art to the 
fin Inked: dynamo and chapter demoted 
to the electric automobile and hnt- 
tersen. Co ntuina u dictionary delluioK 
1,50(1 words. 



4th Edftlcm. 12.00 Jelrvertd, 

CLEVELAND ARMATURE WORKS: Cleveland. Ohio 



iei when writing 1 AilvfcrliiierH. 
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"Watti* 1 and “For Sale" 2 cent* p*f 

word* payable la ndTHDce. H^pltoi may b« 
*i»ikt to a imiutior, ear# Popular iXcclmnlGa, 
mill ivlll h# fnrivardrd promptly wltboat 
extra ebnr^e. 



"SHOP NOTES'— Paper rovers 50 cents, Popular 
Mechanic*. 



automobiles. 



t'OH SALE — Orient iturklumrd, 4 h. p,, with 
starting crtiDk Inst rail tif strap, good as tien ami in 

Til lining oi lier. Gelling larger machine, f&QO cash 

takes It. Chaa. Archibald . East Pal estine, Q. 

fni.H> MICHIGAN AUTOMOBILE, new, fur ^^50; 
nintoreyHo* elicap, C, It. linker, Salem, O. 

CHAUFFEURS WANTED— We tench am hi lions 
ruling mm, by a system of plain Ji21 d practical cor- 
respondent UH-tun’t'jjf Illustrated by photographic re- 
production, together with scale working ilia wings, 
showing bo w jo build automobiles, n i l< I we follow 
this l : 1 1 by ti'jir-lt lug our pupils how to operate a 
large tuiiMHHl louring ear mi lie* mad. Omr system 
enables rllly quid of moderate menus to perfect Idin- 
tH'lf In litis now aud promising field, anil they are 
able tfi Main Ibelr present posKEens until qualities] 
to till ft better one. Our IiiRtruetinn will qualify 
yon to ermi el least from $135 to ?2Pi weekly. The 
Increasing activity tiatil Inlorest In automobiles i* 
remarkable, Fiicferlys anil garages want men up 
demons i rate a ncl sell automobiles on a straight sal- 
ary basis, Private lut riles want competent rfotuf- 
feurs, ninl tin 1 work fa pleasant, agreeable and in- 
afflictive; often J railing to itrloinliil trips abroad 
at n. good salary. This 1« your op|m mildly, We 
give yon finieUenl Inatriir-tlobg and fallow them up 
by net mtl rend work. Our t« rins for complete course 
are flit, pnynl.de £1! down anil ?'i weekly, As soon 
a s you have cnmplefi'd year emi rse wu will Issue a 
certificate whir It will be worth money and a good 
position in you IT you urn earnest and ambitious. 
McLaren Automobile Instruction School, 34 N. loth 
St,. Philadelphia . 



blacksmiths. 



Tie n Master Mechanic and expert steel worker by 
using Toy’- 1 Tpentlflo i)|] new Steels explaining IlOW 
to work tln - tn wit It 73 new methods for working all 
fliflletiH jut is. Ten roecipls Tor making your OWTI 
compuiimis for welding d Iff err tit kinds r>f pi i o-t solid. 
Thermite welding fully eXplf! lin'd ’ also (Wo colored 
tool tempering ehavts; chart V explains all fiiin-cnllng 
and harden tug; Chart B explains both sch-ntUtn and 
plain tempering to n ftamhsnl. All the above for 
$1.00 t Valuable samples free. AV. M. Ter, Sidney, 
Ohio, 



BUSINESS CHANCES. 



FOR SAT,K — Foundry find machine shop hi town 
of s.inki; cchintl MlntmiwiiiL Well equipped for re- 
pairing and iita nn (net uring. Nearest com petit ion Tit 

ml 1 e*. A ddres s H nx frW h 'Litc hfield, M inn. 

$1 INVESTED in our coal mine today will he 
worth $3 It] a year: bank refenoic. s. Wriie Dilut- 
ions Coal Co,, 5 40 Andrus Bldg., Minima iloIIs. Minn. 

FOR SALE — A yery desirable machine nnd re- 
pair shop, residence, local hos atjJ business: tnutiii- 
f act lire 1 w F ocd rawing tmudilnery. which In In great 
demand: more blindness than can attend to; want 
|o retire: a bargain. Irving Fox, Rnrlicstfr, ittmu 
START A FACTORY ~f" yemr own Oti fT 1 A fllVn t 
of $2. IjCflrn to |n:ikc tlte handpoment rohen and 
lied spreads ever In vented. Enormous profits, un- 
limited demand. Easy to le.nrn. T,nrgc ^izi 1 oample 
and full Instruct ion si for making for 50 cts. F. <"J. 
order. Satisfaction or money hack. Address Wlu- 
loil, Tjnr^k Bnx tb, Honey Grove. Tex, 



ENGINES. 



EIGHT -LIGHT DYNAMO; will sell cheap fm- 
cafth or trade fEU- ^ssollne eiigiiu 1 or cugliu 1 cant- 

Ings. Will Ci]i k s t r Rex 11 5, Rns ^-llvl lie. Ark. 

FOR SALE OR TRADE— 2 h. p. verllcul atenm 
engine In. esccllert rendition. Add teas C, T, Hyatt. 
Eaton, led. 



FOR SALE — At 1 acl Stcppey motor cant* 

legs, 1^ h, p. and extras ready to tiniisb; partly 
fluisbed/ I J rk L E i here 4-‘ftsh. John L. Peacock, 183 

W, Fair Sr., Ailnntn. Qrt- 

FOR SALE— 'a ninl t-lfl b. p. dyumno cu^tlngrt, 
Photo for stamp. Roy ,.\. CfihtVhb L1m o]]u M- 



MISCELLANEOUS. 



EMFLrOYES find Walclimcn'jpt Re carders, fur re- 
cording arrival and departure of employ us, mid the 
night watchman's trip*. II in at rated catalogues 

fri'e. R, E. KJmlIulI] Al Coimpjiny, 374 Wabash Ave., 
f.hl eaga, ^ 

\\ A NT E ti— thi iT pan lei dar* ef mcrltcrionsi arti- 
cles suitable far mall order business, nun circulars 
with our Imprint for distribution among agents. 
Agents Supply Co,. Detroit. Mb-Li. 

WANTED — Oni L second-hand small power air com- 
pressor in fair cntidHInu; nmut be cheap for eftsh. 
TIlc York A utomobllc Onr.Lge, York Villa g e, Me, 

AUTOMOBILE parta to exchange for PMlsen 
lionograpti or typewriter A. 1\ C., 10 S. Wall 
t., Columbus, O. 

OUR XuVELTlE CATALOGUE \n just nut 
AVrltu fi*r it i][>w r . Smith Bros., West Van 

Bitten St., Chicago, 111. 

“CASH, OR WILL EXCHANGE" for kodak or 
guns. cLampU’te '\Mctnl Mining,” International 

Cori'esputidenee ScIlocR; .LcsftotiR ou 

1 ‘Cyanide Prorc.iH cost ¥15. mow pipe outfit: cost 
$ 13 . Complete drawing outfit; cost $10. Ad dr cm 
'-M ining En gineer/" rare Popular Mechanics. 

BRAINS FOR SALE— Do you want a prospectus 
written and Illustrated for your m-w company or 
syndicate? Do you Wulit one that will cam til 0 ad »t- 
teritii>n and aell shares? Do you need a catalogue 
or booklet that will not be thrown !u the WEitifc 
basket? If bo write to Expert, care of Popular Ma - 
ch a ides, Journal building, Chicago. 

CAMERA "for SALE — Vhe camera. 3$ixR^ In,, 
in gocul condition, $3. C- L. S. „ Popular Media iiIj"S- 

ADVERTISINO COURSE FOR SALE— Full 
course of leBsotiw from the foremost school. In the 
rountry. Price $10. C , L. S T F opn la r Me ch anics, 
AVHEN YOU WANT anylhing ami don't know 
where to gi't EL write Pn pula r Mecliaiiir^. 

THE FRACTOMETER will Instantly aolvo fill 
probh'iim in addition or subt rnctlmi of fmettema and 
thidr decimal equivalents. Evitj person lusf Ue^d 
for fids wonderful luvuntloq, especially Draftsmen, 
Engineers and Median) as. F'L-h-*' 5(ie postpaid, or 

given free with a year's subbcirlptinu to Popular 
hlwbttnics at $1 pi^r year. Popular Mecl 1 " 1 " 1 -’*, ,lour- 
n ill Bldg., Cbleugo. Hi. 

DEATH i« said ro be pleasant when jt takes pi arc 
by drowning; however, wi? (io not believe yon want 
to die that way, "How to Swim” [a the bonk I hat 
Will twit you how to swim. Contains Eilnstrn- 
t ten * : sent poRipatd for $J, F'epubtc Mediaidcs. 

WANTED— If you have nuylliing in liyhl metal 
manufacturing, job or experimental work, write me. 
Lowest prices. Schwuho $i Son, 55 W. Washington 
8t, Chicago, 

\\’E CAN TELL you where i"" g'.T pood bargains 
In all kind u of second hasid mRClilnery, Popular 
MedmnlcB, 

BINDERS^-WI]] hold Popular Mcehanlm 12 is^ 
Btics. Sent postpaid on receipt of 50 cents. Ad- 
dress Popu lar Mechanics. 

Five y^nr* ^uliserljpilon for three dollars. Popular 
Mechanics Co. ntalic tills altrr. A gT^■rlt. many peo- 
ple are taking advantage of It. JtV onen to von ji(ho 

WANTED— Ten light. Keen nd hand dynamo In 
fair condition; must be chrnp for ofi-di. AA 7 arrcn F, 
Rbtlmiell, York Vlllftge. Me. 

FOR SALE— Printing Outfit, 5x71^ Model press, 
rein- fonts type, new. Labor saving leads, slugs, 
borders, stands, cases, cabinet, stock, ete., etc. 
This unite rial Is nil new anrl In A1 on lid! lion; $5.1. 
$2 fiLU" htlxlng and erntteg. EfifdoUc stamp tn Insure 
repl y. Drawer 5 . Saltnevljlr. O. 

F(i K SA t id— C! a r i neL greimd 1 lie 1^ keys, 2 
rbig^, Albert syslem, nearly new, c the right key 
for organ or orchestra. AD, cafe Popular Mechanics. 

when writing Advgr riser s- 
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MISCELL A3SE0 U 5 — ( Contlnu ed ) 



FOR BALK -Traji Drum*, one #%xl," orchestra 
mi a re* £4- 1 iif It loHewooil shell iIl'qul. drum 

IwAter jiml 10 cyiiib-ii] Etl] llew. Cotl $27. Will sell 
for $20. Enclose stamp to insure el reply. Drnwtr 
5, Snllncytllo. O, 

Fl)H STBUI \L\TER Oft AMMONIA STILLS. 

NEW STEEL CYLINDERS, 

Ten feet 0 Inches long, 24 Inchon diameter. Welded 
liernls iy 4 Inches thick; weld si des % Inch thick? 
tested 1,500 poundfi lo the inch. Will iitxt a life 
time, Const $250 each. I sell at $50 each. F, 0. B. 

Mplvin Haskell, Olunc eHter, Mjljhm. 

FOR SALE — A course In electric iwwpt dud 
lighting; cheap. I, C, £L Or would trade for inolnr- 
cydf. Wm, Gurtklo, 3 r., 782 W. mb street, CUI- 
iJiEQ- 

FOB SALE — New S b. p. water-cooled Ohio gua- 
flllno engine find one 3 Ik p, nir-cuoled gasoline i n- 
glue for bky rh\ Clws. Archibald, East Pales- 
tine, O. 

FOR SALE— Receipt th make Iron take n bright 
polish like steel and how to cl sill hardened steel, 

So cts, each. L. Jassyk. Beaver l>»ni. Win, 

FOR SALE— At half pike, $Ui t 1 mui Ty y n gl nop Pa 
course 1 1 l International Corrcapflisdi’in’c School* 

Scranton. Pfl- Fred Metzler, Bun Miguel, C hi l, 

FOR SALE — 1-12 11<>~ Motor; Tripod tube level"; 

3&-iiisl faucet tank-; compound slide rent: ntterpaL 
hi if and direct are lamp; large electric cniiflenscT; 
lamp handler for high ptafea. Bflx Oft, Station V T t 
Cincinnati, O r 

FOR BALK— Put ten is for wheet metal boat, mi 
excellent hunting and pleasure iioat, fust, safe, 
light and dn ruble ; easily ami cheaply made: uo 
sped lI l tools or mod Ha required to build the boat. 

Write for cUogrnni and prices for full s1kc put terns 
mul drawiagn. H. F. Thompson, COP E Main St. p 
Decora h, la, 

A PRACTICAL BOOK, "Db-s and Diem a king,” 

Pond pa id $ 1. J. L. L inus s, Brldgejmrt* Conn. 

FOR SALE— Watch nild shotgun. H Darla* 
fihu bbona , III. 

FOR SALE- — Full Bet of C- G, Coilti'fl band in- 
struments. For particulars addn-ss Lock Box 155, 

Dnncu fi „ Infl . T er. 

I TEACH YOU how to make mirrors, photo- mir- 
ror??, blue print photographs, re- Ink old typewriter 
ribbons, do glass; etching. embossing. cblpplna, 
transferrins, cutting, etc. How to onlm'se portralln 
hi one hous". Tli.e»y and many more practical money* 
making methods f"r agents, pn Inters- amt tiler 3m n 1 cm. 

Bs'-ihI stamp for ptospneMia ami tertnK L. G. Hul- 
] 3 ngCr, Fr a nCeKTi]3c T [nfl, 

O. KIQLA, engmwr, 150 W. Madison Sl* Chl- 
eago, II!. Pnafal brings Hmilar, 

WANTED — Two eopiesj, JunUary 1, February, 

191)4. Auierlran Electrftdan. S? e ei t £■■ price. Ad, OftChr 
H. Limit 1 ], 2731-i H. Jeffc-l'Kllll Avn, ( 3t- LCiill^ Mo. 

A&t F ]NTS in every simp to stdl simple retneillerf, 
mechanical preparation and hard pfiyte, A. T. Og- 
d en, 21 M ill BL. Pougblicepfile, N, Y., Dept. M. I J , 

TO E.'CC KANflii] — Camera, iltje atenwptlmB, 

Colts rifle, Soudan qu ad rl cycle, comph-te set bicycle 
repairer’s tools, Victor talking machine, 75 records 
In cfljje. W« tit fancy pigeons, or wbnt havfi yon? 

W._E. Peterfeon, Warsaw', Infl, 

TO EXCHANGE — Edison bouse phonograph, horn 
twenty (2b) inch bell, br-st folding aland, G7 ree- 
ordis, erne record r-a^e, lioldlng Sti records. Outfit 
valued at $G:S; Syraense floubb* barreled, haul merles 
shot gun, 2S lm j h, font- blade, DatnaacBs hnrrelK. coat 
sixty <$60 ) didlarn; Winchester cltlc 1 * 2? nbort, I80U 
model. 16 abet, rep^atrr, frur Scrpw-cuttliip lathe, 
anything frrstH No, 4 to No. Ti 1 ,^ Barnes preferred. 

Give description. Address Fred D ditcher, 17:i0 L.Icj- 
coin Avc, f KalnmaKoo, Aflch. 

I'U'iise taenflnn Popular M-cc bunion whi>« nrlttay: Advertliera, 



FOR. SALE— Cheap, n mniploto luterimtlonal 

Cori'espcjmlclloe Si'llflel eOLLi'ae lit uii-i J lon Lie a 3 dmuglLt- 
J[]g; a?l RkiJs, voIaitieB and one oak folding drawing 
tubUb or will exctiange fOl’ jj .small gasoil [Sc engine, 
D, B, L-i,* care Popular Mochnulcs, 




BOOK 

— —FOR — 



Cents 
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BOYS l 

"Mechanics for 

Young America 

Tells How to Make Things 



Reprinted from the Boys 1 Department of Fopular 
Mechanics. Fully Illustrated, Instructions are 
“Written so you can understand it.” 



CONTENTS 

How to Make a Paper Boat — . ...4 . 
Hu iv to Make :t Bn mrl Boat 
How to Make a Water Wheel . 

I-Iuw to Make Your Owit Fishing Tackle..,,.,,, 

Temporary Camps ulid How lo Build Them 

Permanent Cwstsps ami How to Build Thom,,.... 
How to Build an ImJtulhm Street Car Lina..... 

How to Ms*!io a Water Bicycle 

How \o Make a MhiLiimrc Windmill . 

How to Build an Ico Buftt,.,,.,.,,, 

A Novel Bfitg I a r Alarm 

A. Mechanical Void rlloiinist and How to Make It, 

How to Make ss Boot -Black lug Cabinet,.., 

Renewing Dry Batteries 

Jdow to Malt® Water Motors. ...... 

How to Make "Antique" Clocks from L'p to-Bute 

Materials 

Lettering n clock Dial, 

How to Make a Windmill of One or Two Horse- 
power , ^ 

How to Make a Ts'jtp for Rabbit 8* RnLs arid Mice, 
How to Mak 1 ' 1 ft Pinal L Search Uglit. . 
Klto-q of Many Kinds and How lo Make Thom— 
Jug Fibbing 

Hon' r<» Do Ornamental Iron Work, 

O rati mental Metal Guardis for Open Flrs T jjl!!teea, . 
How t<i Malic a Propelling Vehicle . 

How to Malic a Water Telcwope, 

Howto Make Pnjicr Bnllwna- ,* , 

How to Moke n Hectograph. . 

Uacftd Aril el and Onm mentis Made of Old 

Bley do Parts 

Derlees for Whiter Sports — How to Msske and 

[ T #(‘ Timm r , , r , 

Cafistling Sled 8, Chair Sleigh a. Toboggan Slides 

and Sl;b 

How to Make Rubber Stamps. *, 

How in Make a Baggage Carrier for Bicycles. .* . 

A Water Cattdlestiek, 

R 05 *k’ H iiml-Pewer Auto — ITnw Mpitle. , 

How to Make a Pair of Dnmh-Bclls. . 

How to Vlfd Your Yard of Cat8, , 

How to Make au Easel. 

To Light n Gaslight Without Matches, , 
Things n Roy Cats Mitki" Old of Old Bicycle Parts, 
Hmv to Make si ’Wind Propeller................. 

Photographing from 0 Captive Balloon.. 

How to Make a fthnple Burglar Alarm 



Sent postpaid on receipt of 25 cents, or Order 
from your newsdealer. 

Popular Mechanics* 

Jonrubl ^utliling, ■* * Cbig«f[o 
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ELECTRIC RAILWAYS 

Dynamos : Motors : Gas Engines 




OomplfrihO WcrTfSnjf ModsK f inn ■Caatincfl onrl Paris., Every. 
i.ii lim fur tin? .\:iuiLi' u r Elpctr^cEflii. hi' rut f &r OotaJoauu JJ 

The CARLISLE & FINCH CO., 

262 E, Clifton Ave* Cincinnati, Oluo 




me Vender Dynamo Motor 

MOST COMPLETE UTlLf MAtlltSt MADE 

il||i:n c ulin uiulirl, i1,r; 11 :;^,+* >uhl<r . KG. 

Ovtpvt nttf, fa I* t». 

JIh iTOlnU^I v thLiff tibl t-*L 

HM| f radilr ?* *t Id HIM t* th« n*.rk*-t. HOi naa 
pb T KJ tdU <■! .rroU- < LTi*. II . 3 *M fi loch**. 

Zj*ci lump for 4g*au h ili.J fitrfiLui. 

THE R. M. CORNWELL CO., 

403 9. 9*1 i .. I L St. . S: is cine, a - Y. . 1) . 9 . A. 



EVERY BOY 
His Own Toy-Maker 

It' Jo! 3a you howto mute a Steam 
Engine, a Ehotojgntphlu Otmera, 
fi Windmill, n Mlcrracoiw, tin 
Fleet ri cut m'lvfaine, A (LiJvanio 
Buttery, an illectrLe Telegraph, 
An KLec-lrotyp-Jnfi ArparntLiB, a 
Telephone^ a itHletdoScOWJ. a 
Magic Luntorn, t.jb .Eolina Harp, 

\ floats of i-Torj kind, ,j om tt3UUi: 
rflwbusit toa tnJl-ricBiidflrhrtOBeTi 
how to make" Kites, HuUctosiN, 
Taper Tors, Masks, Ourd Fbtrka, 
Wiypan®, Darts, Toy Hcms&r, Bchm 
lucj Artowti. ,F(m? Gnna. BUngt?, 
Stilta, Fishing Tft-eklo, Rabbit and Bird Trasm. Httd many 



ti a great book: umi yon should not bo without it. Price 
only IQ «ent|i, poatpaid, for U 3 CCnt£» Address 

WESTERN SPECIALTY 00., 53J Mlnrtehata Slreet* St. Paul, Minn. 




FLASH LIGHTS 



F&aiage ejrtra, m. TtiF best _ 

inadrs lasts tLc MgeM; glv« most 
powerful 1 igM, It'saiwaysftidji — iiunply -press th*biit- 
trm. lixira U'ettcrics a*c tad-. Artois ins ke lilp; snc-Rey* 
Send fur Laiik^j^e. TILE YU Jt l*k* St*, CHb**hv 



The World's Headquhrtets for 

ELECTRIC NOVELTIES and SUPPLIES 

If lt T s Elflctrie We Have It- — W'« Undersell All 

Xmi« Tn*ft L ririi k Rftttt? ry T 3 .W 
Fua Mi>tcirs, t^.Si to > 15.14 

Battery Table Lamp 8-Hl 

Battery Hanging Lamp lu. IXJ 

Telephone, Coln[ilotC, t2.BU to GSfi 
SloFtrie ) )<M>r Bell*, 1.00 

Electric Carriage Lamps, SAW 

IH.QG Medical Batterln, 3-9S 

[12 Belt, with Su>=p£usu.ry, 2 ,BU 

ltl» 

8. SO 

Electric Ft dlway, 8,25 

Picket Flftflh Lights L 25 

MWfctie Light. e, i -00 

BBWD FOIL NEW CAT,, JtJST OCT 

>3 Electric Hand Tan tern. Amenta Wanted- 

OHIO ELECTRIC WORKS, Cleveland, Ohio 




£ 

Tt 



'Telegraph ChltOte, 
Battery >T otors, * 1 . ® to 
Bicycle Electric Lights, 





MAKE MONEY PRIN TINC AT HOME 
We T««ch You How FREE 

Full instruction* with avery Mode] 
Fre**, for dying all aorta of job ijr lut- 
ing, ^1 an hour made or saved Ln ihjafs 
time printing for others or youriHslI, 

5 urt aujB ind fjvnrjHLTii; 



Tteiutei- to tl.lrtj 

■ad eitJ U r4*,ii,6l*. 



Cvrf ■ E'lrt* SLUrk' 4-^1 

jun. Vi'riLt to Sr ** hinjj.bjt 
A-ikit ll«b*d l¥Tl. 



Model Press 

loft H- loth st„ 



Co,, 

Pi. 



ELECTRIC MOTOR, 75c. 

A Rnn* with h WCt or dry hattery. Ask any elao- 
trical dealer or look through an y flluctrital 
oatalogac and nee if yeq cun buy an el^-trio 
metor With 2-int'h armature, wrought ir^q 
lJeld mngnflt, pulley, ntfl,, tor 76 ccnta, pack- 
>nfl and pMtH.gt. 1, 16 cents, 

UATALOOUEFREE 
Electro mciKUi'ta for eEpcrilUChtlnB, 16o efloh 

SbdI m <Hli fw Lft Nirt «r mAgiMl »Lr* to ,rffi r l 'nrpUii[ isd mikhii ieq*JL rntfuta. 

ARTESIAN EEECTK 1 C CO, 74-4 Aruwlna Are,, Chicago' 



DALY ONE! PHOTOGRAPH OF THE EMPEROR 
OP JAPAN, 



There lf=- only one picture of the J.ipant'se emperar 
in. existence, It Js RtT I rj . stml ibis wns tnken many 
yea ugo* This accounts for the single likenesH the 
iH'VysfjjJEJcrfi 1 1 ei vc been able to reproduce dnrliig the 
pi-OBent exeltemcbt In On> Orient, yvlieti one might 
reasonably expert many a m3 v filler! pie limn (lie 
famous Mutfluhite, The Phi I u del phi a Inquirer ex- 
plains ns follow*, the authority being a Japanese 
diplomat: 

"When photography first been me so popular the 
emperor was one of the first to Ait for hi# portrait, 
and was very much t >a&t’d with the process, which 
wan ear fully eTfibilned to him. So childlike- wbh 1i I hl 
pleasure that hardly could he wait until the next 
day to see the proofs. But when the proofs ozmie 
to the palace and the emperor had looked at them 
long and earnestly, he laid them by with a sigh, 
saying: 

"If X dnl ns ugly ah this I will never be photo- 
graphed again/’ 

He never has. It is forbidden in Japan to cir- 
culate photographs cf the emperor, and the Japanese 
legation are forbidden to give out photographs of 
him for publication. Some «hf the first photos were 
finished, however, and distributed by an English 
journalist to several leading papers. Every photo 
brought a neat price* Ho other photographs ef 
Mutsnhlto will ever he circulated. The emperor 
says gj'avely that he does not wish the world to 
kciow that an island so beautiful as Japan Is ruled 
over by one i&q ugHy as Mutsuhlm, 

■ ■ # * » 

* Who Is th& belle to-night?” asked she, 

As they stood on the bn I broom floor. 

He looked around the room to see, 

Aud she speaks to him no more. 

» » » 

Will Jas. H. Whitcomb, Baltimore, please send ns 
bis street address? Our replies to his several letters 
are "returned for better address/' 



W”*™ CHANGING CARDS 



With these cards you can do the most won- 
derful tricks. You can make iraya fade into 
blank cards, blanks Into aces and aces Into 
deuces, etc, No practice necessary. Bend 
for: a pack and be a real wizard. n&Gf ONLV 
IOg.. POSTPAID, with full secret directions. Address 

WESTERN SPECIALTY GG>, 5-32 1 Ul iriwhaha St, St J’ul.Mlin 




I'lenne mention Popular Mechnnlo* when writing Adverttaenu. 
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i fc**i*>*. 

Telegraph Outfits $1.95 

"Modi*Tji TelaBMph ooinpltte with 

j b^ttorF fiTid inwtmst ion book, onJy $l t Q 5 

j, Mflnij T;i[iTid«d if not Bdt i afaclory , Send 

I for out Citilope of 

j "EVERYTHING ELECTRICAL” 

AT LOTOS! mm* IT IS fRFE. bOOKLlT 

"HOWTO HAKE BATTEntES” 

Postpaid 10 Ceuta, Write ui at once. 

Modern Electric Co* f Muncie, Ind. 

■ m * w v'm wwww* mn wfww wwi ^ 




CATALOGtE FREE PRICES RIGHT 



Telesrnpfi iDHtrimienta, Telephone*! 

Burglar A hi rru-, TJntU. TVi«h Bnttnn*. Hotlpritm Electric? 
Clocks, Uiidic4 Appuntut. Mntnts, J-.n-., Eh?, 

MASHAITAN ELECTRICAL SITPLV CD. 

3? Cortland St. New York 1 86 FI ft Avfl .. Cfaldfto 



******* m * 

Champion Weed Puller 

THE BEST AND SIMPLEST WEED 
PULLER. EVER PUT ON THE MARKET 

* T | - — , — = 

READY TO USB. 



i - 1 ...... ■■■- IBT7 

WEED PELTED 

I T consists of three strong Iron prongs set solidly Into a heavy in a livable 
head rind attached to a three ‘foot handle; also a wire ejector to loosen 
and throw the weed ami roots from the prong. 

By pressing the prongs down around the roots of the weed and pulling 
out with a twisting motion si grasps the roots tightly and pulls them out 
entire and clean, leaving naue to spring up again. There is no cutting off 
or tearing the roots. Nothing about It to break or get out of order, so it 
will East for years. 

It Is as superior to any other implement for pulling weeds ns n cork- 
screw is to a pair of shear:* for pulling corks. Anyone can keep n Inwu free 
from weeds with very little work, and the work ts 11 pleasant recreation. 

For Sal* at all Seed and Hardware Stores 

PRICE 50 CENTS 

CHEAPER TIIAJf AM' OTHER WEED FILLER 

If jflut duller dwu net bfWG them in frtwck, writs to the com pan? 

Agents Wanted Everywhere 

CHAMPION WEED PULLER C0„ ™* EM ™ A E G X 0 C ™ E B1D0 ' 



WHO OWNED THIS PEARL? THOUGHT THE < ( CLERHOST» PEI1PBCT. 




A woman and her escort were catltig oysters in a 
restaurant when the woman discovered a $7*0 peart. 
The woman discovered it. to he sure, but her escort 
paid for the oysters. The proprietor, however, 
claimed the pearl cm the ground that sheila and 
hones were left by customers. In whom did the 
ownership properly vest? 

The wo mail mini her escort claimed the pearl, 
and the proprietor carried the matter Into court, The 
Judge’s decision gave the pearl to the man, stating 
that to c-urry the ownership hack to the restaurant 
keeper would mean carrying It back to the Usher- 
man who took the pearl oyster from the ocean. 



The Popular Mechanics Com pony offers many val- 
uable premiums for new aubHc-riptfono. Semi for 
up-to-date list It will astonish yroiii. 

PI^UHe mention 



Roburt Pul ton dream of what n vessel for steam 
navigation ought to he was fulfilled, for him, ap- 
parently. when the "Clermont" made its first trip 
<>n the Hudson river. The vessel wan 133 ft. long, 
IfitA ft. wide, flat-bottomed, straight -sided am! with 
full hows. The hollers ami machinery were ex- 
posed amidships* as the vessel was decked only at 
tlic cuds. 

Peter Cooper, who was one of the Invited guests 
Mil (hut occasion, used to tell mi amusing story. Hr- 
fresh merits were served and speeches made. One 
of the guests In his speech said that the "Clermont" 
probably was font the germ of steam navigation and 
won Id he followed by much liner and faster boats. 
Hc had reached this point when Fulton bluntly asked 
him to stt down, telling him he knew nothing; of 
wli.nl he w'as talking about. 



PitpiflitF Meeh unit'd tv hen writing AAvt-MUrm. 
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MAKING MONEY 

I wan bom On n Maitif farm, I hfev* made Bcuno prcst 

i n tiuHinow. My through tio-Dperxiio-n, 

i t™k $1,500 eupstEb, bis ppliEMi hjr FftrnH‘1^ Whhpeuq, 
Fh^lclasu, Qlcrka, Clcnm' mm, *Uc,. In Bnlfmit. Mji I n r. 

1 1 iii I iit feel h*ns»t, I ml irsry pmHrabic bnain^p. earned ami 
paid them through BELFAST NATION AL BA MK. 59,000 in 
Cith rfiiidpnrtfiinthe flrnt tlx mnfim $25,000 Jn e»*h 
dividends within the next vear. nml in |g m-oathi I ptijil 
them in round ntmibere $330,0 00+00 CASH . 

Every $1 Earned $220,00. 












KF, ! ; nn^'n, Rv-Mnjor 
of Selfa^ UtEi no. 

Ei-Prea. B. A M. L- K, R. 



TM h ] s H l$f £JRY. Rendu 
!Afe a fairytale bnt it i9 
■ HUE. 1 me 4 o rxxif 
peep I o rich. They htdis-il 
djo earn ih# rii-hes, Just 
read that *«er again. 1 

l-Ji'l $1,500. 1 I'ltnifil 

ft M Pfti itmy HtcHikm ,hle ra 
$330,000 In CUah in IB 
rtienth*, stock- 

holder £ot their share. 
LThat'a mjfWiy of doing 
ItiusniM*. too must be- 
f!j«™ tli ttatDmon t ia 
TRU E, - •■■•. If J irorefylnj. 

I 1 ■ ■ c to! L ye 1 1 r. J 1 1 > 

place invii- ri 1 1 carped the. 
nioai p j% i.md the BANK 
WLloto it wrw paid. 

liiaro learned the gr+at 
Value ot t ho ri h IlI; k i ml t>( 
Cu-epdration. learned h-iup 
t ii nub ko men i ■/ fa^t i n an 
heneit. profitable busi- 
ness from whhh million a 
1 1\- Dm Jo fever y year. 

J ny ft bnvfea How Luifii.. 
nt»9H of {ho i»mt kind, 
n J y my flcidl Is the> war Id , 
51 y [jinn nut] of extended 
ra-operat Lpel StOeMndd- 
er4 everywhere who pan 

P :i vO in 1 1 .' information ami 
end their INFLUENCE. 
Xhfe divldon-da must be 

u n^ T 



. Iiiivo 4.000 
stockholders in theff. 13., f'nmndn* Eagiund. Culm, MeuvH, 
Baud with. Inlands, Gi brtd E ay, tile. 1 VMint a f®W more, 
The eJmrcB are tfoink fait, You CMi i n ■. u*t SiorifOtJ 
nituicJiLy ] my c[n> 3 i Lis, If j- on Trial!. It ivj]] lie safe and WO 
will make it. sroW. TkL is no ntt-iictl-quicb scheme, aa 
^‘li ronaied FFnanee.'" Yo n will l«0 mot on th,fe level and 
treated on. the squart. £ place 30 years of untarnished 
business record heli ind that et eUeiufent, I Onlyask you In 
Wnr own interest to INVE ST1 OAT E. fou xl i ; l 1 1 huVO n L I 
i ln.i Proof yon. want. Refer enecs. Bankers, BLisLuesirt Men, 
ChuPLih fend Pnhlkr Official!*, 1-tc* Ht’nd jonr uddrutd on 
n pQHtal card. I will wend aSt-poso book, 

“A Guide to Full Pockets,” 

TREE, f wm pay the poatsrie, Pcm’t L>C “A Brother to 
the Ui. Ktop plodding. Lift yesnr head ton k enough io 
fe--h me to prey? cycry statement in this ad. Thiti is yr»ur 
oppfbrtutiLty, don’t lui^n it. Don’t Walt if you want twmis- 
thiiik better than you iiu^ f 1 act. 

TR Jr’ . Jfwnuon. Q-143 W. Mndirfon St., fZhlfiatpn. HL 




The Lttlle Teacher 

Rhotdcraphfed and rani ri bated by V, II. Trillin -. SjracufeC. 1*. Y 



KKVOLrVEH WITH SEARCHT-irJHT ATTACH- 
MENT — In this revolver, recently iiatenteil, a iitjiatl 
ftonrehLi^Ll l?i JUUseltKi to the underside of |lie bnr- 
rt‘l and Hirows n llftht In the direct Eon in which the 
Run is iiointcd, lighting up object* immed lately Ln 
from of it. Only a partial liglit L* ttmiwn npon the 
front head ef tln j barrel nod none whatever on the 
rear si^ht. Its advantages are apparent where the 
revolver is carried mainly as □ protection nguihut 




burglars and hold-up men, as an nsflallout would be 
bll tided nod dazed by llo j sodden thudi of the Ugilt 
thrown directly on kit; face besides offering an easier 
target tliaa the iuau whose estud position could only 
be guessed at. Tin- battery is located in a chamber 
E i l l lie handle of the revolver ainl is connected with 
the lamp by a wire* running through lln* stock. 



NEW MECHANICAL DEVICES. 



A NEW HANDLE which housekeepers and others 
can easily nttueFi. The bundle I* idit through I hu 
teiiler and may be tyulckly fastened to any vessel, 




such ns a kettle, pail or wash -tub. by slipping over 
the outer ends l wo split rings wSilch by their 
spring hold [he two pails together. 

Pienae mention Poputnr M^ctinnioM 



TAP HOLDING DRILL CHECK— This is a re- 
cent adaptation Of uti ordinary drill chuck ttud savsS 




the employ ment Of a ehnek specially rte pc cue cl for 
holding trtBfl. The three upper teeth of the Jaws 
of tlie chuck are removed si ml are replaced by square 
steel blocks of the Hama si?,e, but different bore, 
each capable of holding a different sized tap. The 
square end of (he tnp is placed 111 the block and the 
Jaws are screwed down, the tap be big gripped by Its 
shank, and the square block also held fust In place, 
when writing? Advertiser a , 



fiSl 




If you are afflicted with baldness or felling hair or 
any disease of the scalp, write ma and I wilt send you 
FKE8 my booklet on carfl of the hair and scalp an da 
Fra* Sample box of my remedy, transportation 
Charges paid. T hate had Sfl years practice in dls 
eases of the hair. skin and scalp, bavin g prescribed 
for thousands In a private offlea arranjzed for me in 
the Largest Department Stores in the United States, 
such as Siegel, Cooper & Co.. Chicago: Bspenhain 
Dry Goods fJO„ Milwaukee; Golden Rule, St. rani; 
Geo. B, Peek Dry Goods Co.. Kansas City, Mo. ; Boston 
Store. Omaha. Neb: Younker Bros , De Moine, la: 
Powers Dry Goods Co.. Min nun polls.; and in other 
lead infir cities of the United States. J tfuaratitoo to 
grow hair, stop falling: hair, cure tlandrufl, quickly 
restore luxuriant growth to shining scalps, eyebrows 
eyelashes and restore the hair to Its natural color 
where desired. W rite today enclosing stamp for Free 
Sample and booklet, 

t GUARANTEE TO BROW HAIR AM ftfCH A MONTH 

PROF. J. H. AUSTIN, BiefariolDfiat 

436 McVlcker's Theatre Bldg:,, CHICAGO 

K 



LETTERING j 

A neat booklet. now ready, contains 1 

many good thlnsii for students t 

PRIOR, 25 CENTS t 

DRAFTSMEN, AR?mT,c?:: j 

need oar new book on dlnsenjfclfla* of ■ 

Pipe,, Fittings nnd Valves 

I NO HOOK LIKE IT ^ 

J FIEXUILE CLOTH BACKS, GO CENTS. 1 



* HAVE YOU BEEN A OOFY OF 

•THE DRAFTSMAN? 

It 1* a neat monthly magazine on. DRAFTING 
arid Homo Bundy, 

, 1 

■ 11.00 FBR YEAH. 4 JHUNTHS TRIAL. 

or the lUagnzlae and •‘Lettering' 1 for |I,00 



RHEUMATISM 

CURED 

ON APPROVAL 

New External Remedy So Successful 
That the Haliers are Willing to 
Welt for Their Eay Until . 
the Work !■ Done. 



SEND YOUR NAME TO-DAY 



Wr want to send — free to try — to every rheumatic 
sufferer in the land, a pair of MAGIC FOOT 
hrafTh, the grunt Michigan us tor no 1 cure for 
rheumatism of every kind no matter where located 
or li&w Bfvero + Send us your name today. The 
Drafts will, cctho prepaid by return mall. If you 
are satisfied with ihe relief they bring you, then you 
can send us One Dollar, if not, they cost you noth- 
ing. This is ilie only way we sell the Drafts, Xu- 
bofly pays until satisfied, and yon call eeu that we 
couldn't afford to make such an offer If the Drafts 
didn't cure t and cure to stay cured* 

t nxbc umlk y Thf* Drafts are worn ns 

jlhislrritcih and eurc by 
absorbing acid Impurities 
from the blow! through 
the pores of the fe taler 
foot soles, nnd also acting 
on the Important nerve 
centers there. We will gladly show anyone who 
cnllH the thousands of testimonial letters we have 
received from cured chronic eases in all parts of the 
world. Our free booklet (in colors) on Rheumatism 
Contains n number of these testimonials, with photo- 
graphs. Write today to the Magic Foot Draft Co., 
551 Oliver Bldg., Jackson, Mich., for & trial pair of 
Drafts on approval and our free boot. Du it now; 




Common Red Clover 

Cure* Cancnr, Eez«ma, Halt-Rheum, Rheu- 
matism »nd all other ill nod Diseases 

How ninrar people realize the true value af 
onr comma el red clover? It is the beet blood 
p« ri npi- |i ri fs w n , Tliuuwndj of prom i neut. pt*> 
p3e have beeti enrud of rnncur, rhcumatl^mi. 
const Lputtou, *k3n end blood dirtOMJM-^ 

by its ll-u. Mend your mid revs to L>- Needham 1 * 
Sena, 116c La-kewide HIhIk-- OhlcHfto, 111., ,'liuI 
they will mail frets a full 4.e*cflption nf ited 
CIotet Blossom Extract, u history of how Mr. Needham cared 
him CFincer and 4 Cs( i ftioniftlw from many who have ttwcrl the 
rsortt-dy. If have any dliwijrder nf r L« blood look Into *h<- 

merit* of Needham's OIctpt, it ie the hwt blood purifier 
known. 






thirct-prtge hook free desert be* the (nearest 
In rent Eon or the Both Century, for the relief 
and cure ■ ■■ Rnutars. BJi i*ivh I rttcrufttf njr pho- 
tfUjfmm IJfe and contains sm-v h;i.. 9 valaahle 
Information. GrCfetcjit trie] offer ptoi jiuple 
by jiny firm, You wSit be interested. Wrlu 
today. 

PENCE * KEHY* 1' -5 SfejT block, Toledo, O, 



ADDRESS 



THE DRAFTSMAN, Cleveland, 0. 



HA.! BAT I fooled Tern with thi* Water 

Pistol- Hu wa* ID ft. a way, said 

lip — .■ ii- l=.frL. I rf Et, PO- T 1*1 Klin l.ir. It tLj; I.l9 ji L^.i E.n 
V Wll|r>^ [■-' hi li Im jp h in]L. Et LL llirrw I ILchKtl i-iig 1 . E*jCM l'4i a. 

■wilHli lu K-lfl It. La T.mr tTU*d [■ !,.l t Co*. Sand iuc. 

fit L;L'.r, "je. t.T ^ ^*L[mii. .Vi. I t™. 

TV, IL Miller Supply Co.,739 E. 4th Street, St. I'iiul; Mlim* 
I^U-nMV iiunditn Popular MecImtlEeN when writing Advertisers, 
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The 

Overland 
Limited 

California 

tr»e nwsl lusirrifius train In the wyeiJ, 
leaves Ctdcaco 8:03 ■p- m - dally* Leas 
Him? days; to San Fr^nclifo, 

| AV’igriil'ikent equipment* Electric lighted 
throughout . 

UHE VEST cf EVERYTHING 

Twotytiierfjst HitSna leave Chicago 10 

a.niu and 11: 35 p* m- d&lly, with through 
service io San Francisco, Los Anjjeles 
dti4 Portland ■* to the 

Chicago & North- Western, 
Union Pacific and 
Southern Pacific Railways 

AUftgenlssd! tickets via 
this route. 

ItEusinur J booklets On 
application to 
\V. 1?. KNISKtiRN* 

Chicago, lu~ 
or E. L. LOMAX, 

Omaha, Nes. 
ol 16 



INDUSTRIES 

ARE 

OFFERED 

LOCATIONS 

WITH 

Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 

ON THE LINES OF 

THE ILLINOIS CENTRAL R, R. 

AM) THE 

YAZOO & MISSISSIPPI VALLEY R. R. 



For full Inf ormatlou aM desert pti.re pamphlet, address 

J. C. CLAIR 

Industrial Commissioner 

i Park Row, - - - Chicago, 111, 






^ ^ ^ j. ^ ■ 
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XICO 



The most interesting 1 and fascinat- 
ing country cm the oemtineat- Per”' 
feet climate all the year *. : : 

The National Lines of Mexico 

and ConftMtiott* 

OVER 500 MILES THE SHORTEST. 

SIXTEEN HOURS QUICKER 

. — mnwiiDH 

St, Louis, Mo., and Mexico City 

The first ami duly double dally through 
Pullman Sleeping Car Service across the 
RIO GRANDE 

Via Th« Iron Mountain Route and 

LAREDO, TEXAS 

The only lines differing DIVERSE ROUTES IN 
MEXICO without extra charge 



G* R. HACKLEY, 

General WeJtem Agent 
340-113 Adams St., Chlcogo, III* 

■ irtTFf timm I I * 



- r ?~- 






i HOT SPRINGS, ARK. : 

Only 20)4 Hours f rom Chicago • 

' VI A. THE 

WABASH 



You can leave Chicago daily at 
11:30 A, M., on the 

BANNER BLUE LIMITED 

the finest train on earth* and 
connect in Union Station, St* 
Louis* with the Hot Springs 
Special on the Iron Mountain, 
reaching Hot Springs nest 
morning at 8 o 1 clock. 

Write for free Booklet telling 
oil about, this imijiijor health 
and pleasure resort. 



Ticket Office, 9T Adams Sf. 
CHICAGO 

F, A, PALMER* 



C, 6 . CRAKE, 

O.P.*T, A., OtLonli 



A. G, I'.A, Chicagtt 






Plfensr mroildP Popular Sfe<ih4nl pfi 



when writing AdT*rtl*en. 
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WING PIANOS 

Are Sold Direct From the Factory, and in No Other Way 



You Save from $ 75 to *200 

When jrau buy a Win# Piano,, vnu buy at vrholesiile, 
You pay the actual cost of making it with only our whole- 
sale profit added. IV lien you buy a piano. many U do— 
at retail— you pay the retail dealer's store rent and other 
expeuseg, You pay his profit and the corn mission or salary 
tif the agents or salesmen he employs— all ihe*e on top of 
what the dealer hiui^Sf has to pay to the manufacturer. The 
retail profit on a piano is from |j 5 to IpiOO. this worth 

saving? 

SENT ON TRIAL 
Anywhere 



WE PAY FREIGHT 
No Money In Advance 



We will places Wing Piano in any home in the United 
States on trial, without asking for any advance payment or 
deposit. We pay the freight and all oilier charges in advance. 
There is nothing to be paid either before the piano J* sent *tr 
when ft is received. If the piano is not satis factory after at) 
days' trial 3ti your home, we take it back entirely at our ex- 
jH/nse. You pay us nothing, and are under no more obliga- 
tion to keep the piano than if yon were examining it- atour 
factory. There can be absolutely uo rtek or expense to you. 

Do not Imagine that it is impossible for us to do as we 
sav. Our svstem is so perfect tlml we can w Lthout any 
trouble deliver a piano in the smallest town in any part of 
the United States just as easily as we can In New York City, 
and with absolutely no trouble or annoyance to you, and 
wit! lout anything being paid in advance or on arrival either 
for freight or any other expense. We take old pianos and 
organs i ] l exchange, 

A guarantee for l 3 years against any defect hi tone, action, 
workmanship or material is given with, every Wing piano. 




Small, Easy 
MONTHLY 



Payments 



Jo .17 year* over 40+000 W ing Plunos 

have 1 been ntanufuctui ed anti sold- They We reeoni- 
iacttJl4 ^ *(On ffjtornora Of StatsH. by musical colle^ee 
and schools, by prom in ent orchestra leaders, music tauch- 
era and musician a. Ththiisaiuia of lhc(4 pianos are in 
yOllr 6Wh ^r*t 0 r noma of litem undoubtedly in your very 
neighbor!] Md - (Jar cataloguo con [sins names and sd- 
dressfla. 

Mft inWiit, GikEtdtr, ITarp, 7 -irli(*r, BnnjD- 

The Icmos of snj or all of those instrument* may bo re- 
produced perfectly by an y ord in a r y play nr on tbo piano by 
moans of our Instrumental Attachment. This improve- 
ment i a patented by us end cannot be hart itti any other 
piano- WING- ORGANS mre made with the same care 
and, sold in the same way as Wing Pianos. Separate or- 
gan catalogue Rent cm request,. 



YOU NEED THIS BOOK 



The Book 

r+3B)llE[E 

fn1u»**r.Km 

jteyi 

Pianos 



It You Intend to Buy a Plano— No Matter Wliat Make 

A hook — not, a catalogue— that give* yon all the information possessed .by 
expert*. It tells about- the different materials uied in the different mtrl& 
of a piano; the #*y the different parts are put together, what e AUfles pianos 
to fff.'t out Of order and in fact la a complete encyclopedia, It snakes the 
HC-Scction of s piano easy, If read carefully, it will make you a judge of 
lour, not ion, irarkmnnnhLii unrl finish Ti lolls you h.OW to toet. it p in no 
and how to tell eoe>fl from bad- It la absolutely the only book of 
its kind ever published. It contain* loti large pa«en and huD- J? 

dreds of illustrations, all -devoted to piano construction. " ' ■" 

ns me is ''The Hook of Complete Id formation About Pianos 
We aend it free to anyone wishing to buy A pHi^ All you. 
have to do Lb to send us your name and address. 



WING & SON 

351-355 West ISttx Sh.New York 



1868- 



-37th YEAR 



1905 




&en<3 n Postal To-day While you think of 
it r fast fixing your namo and address or send US 
the attached coupon and the valuable book of in- 
form at von. also full particulars about tho WING 
F'lANG, with prices, terms of payment, otti., 

Will bo liatto you promptly by mail. 





You can jet any book published on Mechanics, Engineering, Electricity, Steam, Fuels, 
Metal or Woodworking, and all the Individual Trades and Professions, in fact any book 
on any subject, published in this country or Europe, that is obtainable, through the 

Popular Mechanics Book Dept. 

In every case *ute prepay in full all mailing or express charges* 

Any book dejired can be earned by securing one or more subscribers to Popular Mechanics, State book wanted and 
we will advise you how miny subscribers will secure it. This is a very easy way to get the best books. 



ENGINEERING 

GAS E\t;i\i:s, With In st ructions for Care and. 
Working of the Same. By G. Lleckileld; translated 
by Gw, Richmond. 12b pages; 13 Iih| rated; lUom. ; 
■cloth. Price* |1, To which ha* been added full 

directions for the management of oil engines. 

TRACTION ENUI\K ITS l-SE AMI ABUSE. 
By James J-L Mnggiird, StuqlL IMo, ; cloth; Ulus- 
traced* Price, $1. Re vised a ml enlarged by an 
expert engineer. Deals hi detail with I lie princi- 
ples and parts of a traction engine; directions fur 
Starting an cnglm 1 : usr ■ ■ J' in i-.n-ks. 1 mm [lib 

governor, elide valve, etc.; water supply ; the boiler, 
Its rare and manage in eat ; method p uf a good ll re- 
man; Ihe eng I in'; handling a tract Ion engine. The 
book is teeming with practical points and suggi'H- 
tiuHN put In very «1 tuple language and very effective: 
manner. It sltmilil In in the Imud* of every inali 
who runs a trad Inn engine. The farmer and cream- 
ery operator, especially* should not he without It. 

HANDBOOK OF MODERN STEAM FIRE* 
ENGINES. ( Helper's Engineers’ Handy Book fier- 
Lea.) Price, .fttott The only book of the kind 
ever published In this country. Contains descrip- 
tions ami Illustrations of all I Li r- best type* of Rteam 
tire -eng l lies, end fire pumps, Injectors. puleometers* 
1 pi s] dm Tors, hydraulic rams, etc.; and treats more 
extensively of Hydraulics tlum any other book on 
the market. 

SlMlME PROCESS FOR ESTIMATING THE 
HOUSE POWER OF STEAM ENUlNESi. By Ed- 
win R. Keller, M. E. Now edition. Price, 50c. 
Contains various methods of osLlmutliJg and 
calculating the horse power of hollers and engines 
and ascertaining the imwor required to run line 
shafts. Individual machines*, etc.* etc. 

MODERN MACHINE SHOP TOOLS. By W. H. 
Va inter voort. Large 8vo„ 553 pages; GL5 11 ltis I ra- 
tions; cloth. Trlrc, Jfb Just out, this "master- 

piece of the machine shop." no machinist can afford 
to ho without It. Treats the subject of Modern Ma- 
chine Shop Tools In Et eoud-s< eompMieMve 

manner. Each tool is considered from the fid low- 
ing points; First — Its construction with hints :is 
t d its mnmifnciiire; second — Its operation, proper 
manipulation and care; third— numerous examples of 
the work performed. A hook in which the appren- 
tice will find a thorough course of Instruction, the 
mcr-linnle a valuable manual of practice and the 
snpcrlnt indent and foreman many valuable sugges- 
tions. In fact, It Is In all respects the most unm- 
ph'te. eon else and useful work ever published on 
the* subject. Of Incalculable value as a work of 
reference, In !44 chapters. 

PH U'Tlf Ah GAS ENGINEER. What Jt Is 
anil How To Dv It* Cloth, Price, if 1, 

RECORD HOOK VALVE SETTING, By A, B, 
I/iw. 12(1 pages; quarto; stiff covers, Price, dOe. 
For the use nf marine engineers. 

WATER WHEELS, By A. B. Cullen, 03 pages; 
12 plates; quarto; cloth, price, S2, Of all the books 
on Furnpa and Hydraulic Motors this is one of the 



most practical. Treats of the construction r.jf hori- 
zontal and vertical water wheels, 

COMFRESHE1) AIR: ITS PRODUCTION, 

USES AND APPLICATIONS, By Gardner IX 
Hlseox* M, E. 4th edition, revised and enlarged; 
$20 pages: 543 11 lust rat ions; cloth. Price* #5. 
The most thorough and comprehensive treatise on 
the subject of compressed air that has ever been 
published. Well printed and substantial. No phase 
of the subject is omitted, Is a complete compen- 
dium lu 3U chapters, valuable for reference and for 
study. Contents: Tho physical and operative prop- 

er lies of air from :r vacuum to lis liquid -state; Ilk 
thermo -dynamics; compression* transmission and 
uses ns a motive power in operation of stationary 
and portable machinery' In engineering, mining and 
manufacturing work; air tools; air lifts; pumping 
of water, acids and oils; the air blast for cleaning 
and painting; the sand blast and Its work; and the 
numerous appliances In which com pressed nir Is a 
most convenient and economical traps ml tier of 
power for mechanical work* railway propulsion, re- 
frigeration and the various inn? a to which com- 
pressed air bas been applied. Contains a list of 
patents on compressed nlr from 1873 to date, ami 
-l(i tables c if the physical properties of air, Its com- 
pression, expansion and the volumes required for 
various kinds of work. 

ELECTRICAL ENGINEERING FOR ELEC- 



TRIC LIGHT ARTISANS AND STUDENTS, By 

Stingo and R cooker. Jt-id N lustrations; ]2ir<o. Brice, 
$3*30, This new and revised edition contains all 
tint a and formulae relating to this branch of elec- 
trical application. 

ENGINEERS' PRACTICAL TEST. Actual size, 
€x4Vj Inches; stiff silk cloth. Price, $1. ,\ guide 

for all men In or about power plant*. Indispensa- 
ble to engineers, mechanics?, machinists* firemen, 
etc. Tel|^ hew boilers and engines should, he man- 
aged. All about ra* engines, engineers 7 license ex- 
a ruination questions and answers* 




MECHANICAL ARTS SIMPLIFIED. By D. B. 

Dixon, comp, -1P7 page*; actual size* 8$ix6% Inches; 
11] list rations. Price,. $L30. With an appendix core 
lain lug a thorough electrical department, an ex^ 
hauatlve treat He on lee making and n large collec- 
tion of in {scclia noons proctlfrU examples. A thor- 
ough and original reference hook for architects, iron 
workers* holler-makers, contractors, civil and me- 
chanical engineers* firemen and Ice machine meu. 





WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED . 



ELECTRICITY 

PRACTICAL APPLICATION OF DYNAMO- 
ELECTRIC By McFaddeu and 

Hoy* Actual size, Inches; flexible cloth* 

Price* fl. Every motorimm, lineman, dyunnn>* 
tender mid engineer thou Id own a copy* By far the 
be»t and c Lea pest book of Its kind. This t?> the 
°ape of plaetrieityj 1 ’ a ml every Intelligent person 
ought to be ported (13 to the working of these great 
engines that supply us with power, 

TELEGRAPH INSTRLCTOIL By G. M. Dodge. 
301) pages ; illustrated. Price, |l. Of all the 
numerous volumes published upon telegraphy, thin 
I si the only om< which is set forth with that sim- 
plicity bo esacntloi for a student wholly tin a rqua lut- 
ed with the work* Tertns elu ployed all concise and 
comprehensive. ContLiins ail the Information nec- 
essary for a successful J operator, beginning with the 
study of i he Jlorsc code* From descriptions of the, 
Instruments used and tin dr Adjustment ten and 
through the general routine work of a telegraph 
office, taken step by step. Contains cuts illustrat- 
ing instruments and numerous diagrams. Complete 
j rules to the whole, The d<> script Eon and curriculum 
of Dodge’s Institute of Telegraphy at the end of the 
book will be found of great Interest to those desir- 
ous? of choosing this line of work aw their profes- 
sion. 

CARR AND HANDLING OF ELECTRIC 
PLANTS# By Schneider. Cloth; <3G original draw- 
ings; limp leather. Price, $1. New American 
book just out. The most attractive work of Its 
kind. Deals in a practical way with dynamo*, mo- 
tors* wiring, storage batteries, switchboards, gab 




va no-meters, electrical testing and incandescent 
lamps, Has a special chapter on the oil engine. 
Full of valuable Information, wrinkles, hints, ta- 
bles, diagrams for engineers, superintendents, help* 
era [iiid :til those in clnirgO at electric light and 

power plants. M ^ 

ULECTRIO HELL FITTING AND ELECTlllO 
CAS LIGHTING HANDBOOK, By Edward Tre- 
vert# Cloth; ldmo. Price, fjftc, 

ELECTRIC TOY MAKING, DYNAMO HI ILD- 
US 7 G AND ELECTRIC MOTOR CONSTRUCTION, 
By J, O'Conor Sloitnc. 12mo.; Illustrated; cloth. 
Price #l H 

TELEPHONES. THEIR CONSTRUCTION AND 
FITTING. By F. c. All sop. 1S4 pages j ir^lUiF- 
t nil ions anti folding- plates; cloth. Price, 

T rears In a practical way of the maintenance _ 01 
telephones mid the auxiliary apparatus, Including 
receivers, transmitters, wwEleh belts, complete lu- 
st rumen Is. batteries, etc. Also of erecting telephone 
win * different methods of arranging Instruments, 
private exchange systems, pub lie exchange ay si etna, 
faults, their testing and removing. 



PRACTICAL ELECTRICITY 4th edition. Trice, 
$ 3 , Twenty chapters, tarrying the render from the 
fundamental principles of electricity on through the 
various brunches to a point where he comprehends 
tin* com pi ere dcaEgbiug, enrv a ml operation of a dyna- 
mo motor. Each subject carefully written and to the 
point, and thy questions at the end of each crys- 




tallise just the points he needs to know -od that 
subject. A dictionary in back of hook enables him 
to learn the meaning of any electrical word* term 
or phrase used In thla book, as well ns hundreds of 
others in common use. All requited tables neces- 
sary to the study arc to be found. 

ELECTRICAL INSTRUMENT MAKING FOR 
AMATEURS By R. Bottom-, l2hio. ; cloth. 
Trice. 7 - - n.'r Con tn ins plain i list r tie t Eons by hel|i of 
which anyone moderately handy with too In can 
make for his own entertainment or for use Eu the 
Study of a great science all the instruments now 
employed In theoretical nr practical electricity from 
Tnrsijiu Balances. Holla m a chines* and induction 

colls, to dynamos, elect tie un>lors T telephones, 
phonographs, and micrograph* Like wise contains 

all the experiments of the great leaders In these 
studies — Wheatstone, Bell, Trice, Hughes ami Edi- 
son, which can, after an attentive perusal of this 
book* be understood and repeated, 

ELECTRO MOTORS, 1IOW MADE AND HOW 

USED, By i?, K. Bottope and A. M. A. Benia, 
l2nso, ; cloth. Price, 7Se. A complete and simple 
explanation Of the source of the power in a dynamo 
heuI U 10 method of applying the same, commencing 
with n simple motor, and proceeding to an expo- 
sition of the Siemens, Thompson*?# Walker’s, Grl- 
son, ami other motors, In addition three sped n l 
chapters by un American author follow. In which 
the Information embraces a!! American Improve- 
ments# The work Is probably the most complete 
and eanlly understood uf juuy published. 
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